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ANTIHISTAMINIC D DRUGS IN THE TREATMENT OF 
UPPER REPIRATORY TRACT INFECTION.* 


JOHN S. GORDON, M.D., 
Charlotte, N. C. 


The discovery of histamine (then known by its chemical 
name, betaminazolylethylamine) in 1907 by Windhaus and 
Voyt' laid the cornerstone for a new concept in medicine. This 
concept developed slowly with the demonstration in 1910 by 
Achemann? that histamine can occur in the intestines of man. 
This same year, Dale and Laidlaw* enlarged this concept and 
attempted to relate the then divergent facts of allergy and 
anaphylaxis by means of a common denominator — histamine. 
In the years to follow, this concept caused much controversy. 


This controversy raged on; in 1927, the work of Best, Dale, 
Dudley and Thorpe,‘ and in 1929, Dale,® related histamine 
release to cellular injury, and new interest in the concept 
arose. The work of Dragstedt,® Feinberg’ and others has 
added evidence and clarification to this concept. The greatest 
shortcoming of this concept is the failure to identify histamine 
in the blood of man during allergic reaction. In fact, Code 
and Hester* have succeeded in showing a fall in blood hista- 
mine in the horse and calf during anaphylaxis. 


The pharmacologic reactions of histamine are widespread 
in the organism and vary with the species. It may produce: 
contraction of smooth muscles of the bronchioles, vascular 
system, intestine and uterus; dilation and increased permea- 
bility of capillaries of the skin and mucous membranes; stimu- 
lation of secretion in lacrimal, nasal, pulmonary and gastro- 


*From the Department of Otolaryngology, The Nalle Clinic. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Aug. 15, 1948 
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intestinal glands; and production of pain or itching through 
action of the end-organs of pain nerves in skin and mucous 
membranes. 


The occurrence of such phenomena in attacks of hay fever 
and vasomotor rhinitis, fortified by clinical reduction of 
symptoms upon use of therapeutic methods to reduce the his- 
taminic reaction, has led to fairly general acceptance of hista- 
mine, or histamine-like factor, as a major causative agent in 
these afflictions. Significant evidence in support of this theory 
is to be found in the work of Troescher-Elam, Ancona and 
Kerr. They found histamine (by guinea-pig ileum assay 
tests) to be present in the nasal secretions to the extent of 
0.05 micrograms per gram of secretions. Of perhaps even 
greater significance is the fact that these same workers found 
histamine in the nasal secretions in persons suffering from 
the common cold. In these cases, the histamine content of the 
secretions averaged 0.1 micrograms per gram of secretion — 
double that found during allergic rhinitis attacks. Further, 
they could produce no correlation between the amount of his- 
tamine found and the number of eosinophiles counted in the 
secretion. 


Additional evidence is found in a simple experiment we 
have performed using a solution of the diacidphosphate salt 
of histamine in a strength of 1 microgram per cc. One cc. of 
this solution sprayed by a clinical atomizer into one side of 
the nose in 10 apparently normal and nonallergic patients 
produced symptoms of sneezing, followed in seconds by blanch- 
ing of the mucosa on the treated side. Shortly, this progressed 
to edema of the mucosa and increased nasal secretions. In 
one-half hour, the edema was subsiding, and the mucosa had 
changed from pale to red. Within an hour all reaction had 
subsided. 


Writing in July, 1945, Dragstedt’® said, “There is little that 
can be said as to the prospects of successfully inactivating 
histamine that has been released from tissue sources.” At this 
very time, Loew, Kaiser and Moore,’ and Loew and Kaiser" 
reported work on the histamine-antagonism of several com- 
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pounds; the phenolic ethers, the ethylenediomines, and, finally, 
the diphenylamines. Their work with diphenylamine hydro- 
chloride (benadryl) is a milestone in specific medical therapy. 


By 1946, tripelennamine hydrochloride (pyribenzamine) 
was being used clinically, and in 1947, another compound of 
somewhat different chemical nature—methyl-phenyl pyriden- 
dene (thephorin) — was added to the armamentarium. 


The mode of action of these compounds is unsettled at 
present ; however, it is a laboratory and clinical fact that they 
block, or prevent, the effects of histamine in animals and man. 
Also, these drugs reduce, or prevent entirely, a large number 
of the clinical reactions previously believed to be produced in 
man by liberation of histamine in the tissues. These drugs 
are somewhat different from one another in potency, and in 
side reactions. We shall discuss these differences for each 
drug as it is considered. 


The use of one of the antihistaminic drugs (diphenylamine 
hydrochloride) in treating the symptoms of the common cold 
was announced in 1947 by Brewster.'* He noted a reduction 
in nasal discharge, reduction of cough, and a useful sedative 
action in 95 per cent of the 100 cases of common cold treated 
with benadryl. 


In 1947, we were attempting to keep college students suf- 
fering from uncomplicated common colds “on the job.” A 
surprising percentage of the patients reporting to our clinic 
was known to be allergic. We hit upon a scheme of treating 
these students with antihistaminic drugs in addition to other 
more usual treatments for the common cold, such as rest and 
antipyretics. The response of these patients was overwhelm- 
ingly good. With this experience as a background, and includ- 
ing these patients, we review our experiences in 500 cases of 
common cold, some of which were complicated with bacterial 
infection. Any study of the common cold and its complications 
is fraught with variations that defy control. For this reason, 
the comments which follow are impressions rather than defi- 
nite conclusions, for 500 cases are too few to draw upon for 
the final evaluation of any treatment of the common cold. We 
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are presenting our experiences because we feel they will be 
helpful in improving our knowledge and control of the great 
economic waste due to upper respiratory tract infections. 


We have divided our cases according to simple virus infec- 
tions and bacterial infections on the basis of cultures of the 
respiratory tract. Patients showing inflammation of the re- 
spiratory tract with no pathogenic organisms appearing on 
culture were considered to have a virus infection. We have 
designated as complicated by allergy those cases in which a 
known allergic background was present. 


Treatment in addition to the antihistaminic depended upon 
the case. Uncomplicated colds received only antipyretics and 
analgesics. Cases of bacterial infection received parenteral 
chemotherapy, and in some cases, local therapy to infected 
sinuses or ears. Nose drops were avoided, although occasion- 
ally patients used such medication on their own. 


We have considered a patient benefited by the use of anti- 
histaminic therapy if the symptoms of his ailment were alle- 
viated, aborted, or the clinical course of his disease shortened 
from the expected course. This is a difficult evaluation to 
make in any disease which commonly ends in spontaneous 
recovery. Any treatment may seemingly succeed, owing to 
the machinations of that confuser of proof called coincidence ; 
however, we have tried to be cynical in assessing a given case; 
and the results in many of the cases were too climactic and 
have too frequently started with the onset of treatment to 
be ascribable to coincidence. 


In Table 1 we have arranged the cases as to type of illness, 
dividing them into benefited and not benefited by some anti- 
histaminie drug. Between 85 and 92 per cent of the cases 
showed benefit from using one of these drugs, except for the 
group of allergic adults with bacterial infection. This latter 
group is notoriously difficult to manage, even with the newer 
chemotherapeutic agents. In this sort of problem, 65 per cent 
chance of benefit is worthy of trial. In both adult and child- 
hood uncomplicated common colds, some 8 per cent of the 
patients experienced complete and permanent relief from all 
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symptoms within six hours. We would like to believe that in 
this small group a cold was “aborted.” 


In Table 2 we have arranged the actions of the various 
drugs employed in this series of cases. 


Diphenylamine hydrochloride (benadryl) was the first drug 
used in this project. It is most useful in cases with severe 
allergic backgrounds, proving beneficial in 83 per cent of 


TABLE 1. 
Cases Cases Per Cent 
Adult—Common Cold 177 153 86% 
Child—Common Cold 35 31 89% 
Adult—Common Cold and Allergy ................ 140 119 85% 
Child—Common Cold and Allergy..............-... 20 18 90% 
Adult—Bacierial Infection Upper Respira- 
tory Tract . 24 22 92% 
Child— Bacterial | Infection Upper Respira- 
tory Tract 27 23 85% 
Adult—Bacterial Infection Upper Respira- 
tory Tract and Allergy 37 24 65% 
Child—Bacterial Infection Upper Respira- 
_tory Tract and d Allergy... 40 35 . 88% 
TABLE 2. 
Reactions Severe 
Cases Cases Enough to Demand 
Treated Benefited Stopping Drug 
Diphenylamine Hydrochloride 
138 114 (83%) 12 (8.7%) 
Tripelennamine Hydrochloride 
(“Pyribenzamine”) ................301 265 (88%) 10 (38.3%) 
Methyl-Pheynyl- -Pyridendene 
Tartrate _(*Thephorin”) 61 46 (75%) 11 (18%) 


cases. Benadryl produces drowsiness of some degree in most 
adults; and in about 8 per cent of the cases treated it was 
necessary to stop the drug for this reason. In three cases, 
this drug produced severe vertigo and had to be discontinued. 
The usual dose of benadryl was 0.050 gm., three or four times 
a day. Doses of 0.025 gm. were rarely effective in adults. For 
children weighing less than 100 pounds (45.4 kgm., elixir of 
benadryl, containing 0.010 gm. per 4 cc., in doses of 4 cc. four 
times daily, was found to be the most effective of all the drugs 
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tested in children. Ninety per cent of the cases were bene- 
fited. Children seem to tolerate benadryl better than adults. 
In only one child was it necessary to discontinue the drug 
because of untoward reaction. This child developed severe 
nausea and vomiting from the drug. 


Tripelennamine hydrochloride (pryibenzamine) was used in 
the largest group of adults. It seemed to be slightly, though 
probably not significantly, more effective in adults than the 
other drugs, relieving symptoms in 88 per cent of cases. This 
drug produces less drowsiness than benadryl. The occurrence 
of reactions severe enough to require discontinuance of the 
drug was noted in only 3.3 per cent of the patients, about half 
as frequently as with the other drugs studied. The dose of pyri- 
benzamine was 0.050 gm. every four to six hours. In children 
weighing less than 100 pounds, the dose was reduced to 0.025 
gm. every four to six hours. In children, doses of less than 
0.025 gm. seemed ineffective. Interestingly, two of the unto- 
ward reactions occurring in adults were of anuria. Both of 
these patients voided normally eight hours after stopping the 
drug, without other treatment. Both were tried a second time 
on the drug with a recurrence of the anuria. The other reac- 
tions were of two types. Six patients became markedly 
drowsy on this drug, and the drug was discontinued. Two 
patients developed serious nausea and dizziness which necessi- 
tated stopping the drug. 


Our experiences with methyl-phenyl-pyridendene tartrate 
(thephorin) were limited. This is a relatively new drug, of 
somewhat different chemical nature, which has good antihista- 
minic action. It has.other pharmacologic actions which closely 
resemble ephedrine. This drug seemed slightly less effective, 
controlling the reactions of the upper respiratory tract dur- 
ing infection in 75 per cent of patients. Thephorin has a 
stimulating effect on the central nervous system, and if taken 
at night may produce insomnia. During the daytime, such an 
effect may be desirable in patients who feel listless due to 
their infection. This drug was used in doses of 0.025 gm. 
three or four times daily. No small children were treated with 
this drug. Children over 75 pounds (34.1 kgm.) tolerate the 
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(0.025 gm. dose well. We had six severe reactions (9 per cent) 
consisting of nausea, vomiting and gastrointestinal spasms 
which made withdrawal of the drug necessary. Four patients 
(7 per cent) received so much stimulation of the central 
nervous system that the drug was discontinued. One patient 
with previously normal blood pressure developed a rather 
alarming hypertension of 260 mm. of hg systolic pressure. 
This subsided in eight days after stopping the pyridendene, 
and it was reproduced when the drug was tried again. 


The control or alleviation of the symptoms of upper respira- 
tory tract infections: nasal congestion and discharge, head- 
ache and malaise, has been an outstanding feature of the use 
of antihistaminic drugs in these patients. We believe that the 
shortening of the duration of symptoms may be related to 
the fact that our patients have not required strong vaso- 
constrictors to control nasal symptoms. The use or abuse of 
these irritating drugs on the nasal mucosa is, in our opinion, 
to be condemned. For the nasal mucosa will function more 
normally in combating infection if its physiologic processes 
are not disturbed by the local use of irritating drugs. 


In summary, we have outlined our experiences with three 
antihistaminic drugs employed to control, or reduce, the symp- 
toms of infections of the upper respiratory tract. In 8 per 
cent of common colds, these drugs seemed to abort the cold. 
In 500 cases of all types of upper respiratory tract infection, 
85 per cent of cases experienced a more comfortable and 
shorter convalescence than anticipated by doctor or patient. 
We have outlined our experiences with three different anti- 
histaminic drugs. It is our impression that tripelennamine 
hydrochloride is the most useful of those tested, being equally 
or superiorly effective in controlling symptoms and producing 
fewer and less severe untoward reactions. We offer these 
observations as a suggested therapeutic approach with the 
hope that further investigation of the common cold and allied 
upper respiratory tract infections will lead to better control 


and prevention of the most economically wasteful disease of 
our time. 


| 
| 
i 


GORDON: ANTIHISTAMINE IN UPPER RESP. INF. 1273 


BIBLIOGRAPHY. 


1. Wrinpmavs, A., and Voct, W.: Synthese des Imidazolylathylamins. 
Ber. d. deut. Chem. ges., 40:3691, July 22, 1907. 

2. ACHERMANN, D.: Ueber den Bakteriellen Abbau des Histidins. 
Ztschr. f. Physiol. Chem., 65:504, 1910. 


3. Dave, H. H., and Latwraw, P. P.: The Physiological Action of Beta- 
Iminazolylethylamine. Jour. Physiol., 41:318, Dec. 31, 1910. 
4. Best, C. H.; Dare, H. H.; Duptey, H. W., and THorpr, W. V.: The 


Nature of the Vasodilator Constituents of Certain Tissue Extracts. Jour. 
Physiol., 62:397, Mar., 1927. 


5. Date, H. H.: Croonian Lectures on Some Chemical Factors in the 
Control of the Circulation. Lancet, 1:1179, June 8; 1:1285, June 22, 1929. 
6. Dracstept, C. A., and Meap, F. B.: The Réle of Histamine in Canine 
Anaphylactic Shock. Jour. Pharmacol and Exp. Ther., 57:419, Aug., 1936. 


7. Fernserc, S. M.: Histamine and Histamine Agents, Their Experi- 
mental and Therapeutic Status (Report to the Council of Pharmacy and 


Chemistry of the American Medical Association). Jour. A. M. A., 132:702, 
Nov. 23, 1946. 


8. Cope, C. F., and Hester, H. R.: Blood Histamine During Anaphylac- 
tic Shock in the Horse and Calf. Am. Jour. Physiol., 127-71, Aug., 1939. 

9. TrRoESCHER-ELAM, ELizapeTH; ANcona, G. R., and Kerr, W. J.: 
Histamine-like Substance Present in Nasal Secretions of Common Cold 
and Allergic Rhinitis. Am. Jour. Physiol., 145:711, 1945. 


{ 10. Dractept, C. A.: The R6le of Histamine in Various Pathological 
Conditions and the Methods of Controlling Its Effects. Quar. Bull., N. U. 
M. S., 19:303, Dec., 1945. 


11. Loew, E. R.; Kaiser, M. E., and Moore, V.: Synthetic Benzhydryl 
Alkamine Ethers Effective in Preventing Fatal Experimental Asthma in 
Guinea Pigs Exposed to Atomized Histamine. Jour. Pharmacol. and Exp. 
Ther., 83:120, Feb., 1945. 


12. Loew, E. R., and Kaiser, M. E.: Alleviation of Anaphylactic Shock 
in Guinea Pigs with Synthetic Benzhydryl Alkamine Ethers. Proc. Soc. 
Exp. Biol. and Med., 58:235, Mar., 1945. 


{ 13. Brewster, J. M.: Benadryl in the Common Cold. U. S. Nav. Med. 
Bull., 47:814, 1947. 


A 


THE USE OF FURACIN IN THE TREATMENT OF 
AURAL INFECTIONS.* 


CARLETON C. DouGLAss, M.D., 
Baltimore, Md. . 


For the last few years furacin soluble dressing has been 
used in the treatment of surface infections in the fields of 
orthopedic, plastic and general surgery. Several papers have 
appeared in the literature on the use of this nitrofuran in such 
cases.':?> Over a year ago we began experimenting with this 
new drug in the field of otolaryngology. Most of our work 
so far has been done in the treatment of acute and chronic 
suppurations of the ear. This report is an attempt to present 
our findings in tabular form. 


Furacin is 5-nitro-2-furaldehyde semicarbazone prepared 
for aural use as a 0.2 per cent solution in a mixture of glycols 
as a base. It is now available in both water-containing and 
anhydrous forms but the majority of the cases here reported 
were treated with the former type. The drug was developed 
in a series of experiments which tested the antibacterial 
action of the furan ring. Data concerning these findings have 
been obtained by several investigators.’.° No definite con- 
clusions can be presented here as to furacin’s bacteriostatic 
and bactericidal powers, because the drug will act on some 
organisms in clinical infections that it has little power against 
in broth. For example, pseudomonas aeruginosa, diphtheroids 
and enterococci fall into this group and are frequently found 
in aural infections. Fungi are not susceptible to furacin. 
Staphylococcus aureus, staphylococcus albus, streptococcus 
pyogenes and eschericia coli are among the “ear organisms” 
which show marked sensitivity to the drug. As will be shown 


*From the Otolaryngology Out-Patient Department, Johns Hopkins Hos 
pital. Baltimore, Md. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Aug. 22, 1948. 
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in this report, proteus vulgaris is also acted upon by furacin, 
but requires higher concentrations than those needed to treat 
infections caused by the other organisms mentioned. 


The mode of action of furacin has been postulated by Cra- 
mer and Dodd.* These investigators have shown that furacin 
prolongs the lag phase of bacterial growth but does not affect 
the rate of growth after it begins. They felt that perhaps 
some metabolic function of the bacterial. cell was adversely 
affected. 


In this series 86 patients were treated. Since many of these 
patients had involvement of both ears, a total of 105 ear 
infections was treated. These included many diseases of the 
ear, as shown in Table 1. 


TABLE 1. TYPE AND NUMBER OF EAR INFECTIONS. 


Number 
Condition of Ears 
Acute otitis media -...... 8 
Beate external otitis 11 
Chronic otitis media bilateral 20 
Chronic external otitis unilateral -........... 
Chronic external otitis bilateral —....... 12 
Other infections, including postoperative mastoidectomy and 


These cases were insofar as possible consecutive out-patient 
department admissions, and no attempt to sort them was 
made. They were seen regularly until the conditions had 
cleared or until other therapy had to be instituted. Previous 
therapy had been given in most instances. When furacin was 
begun, other therapy was discontinued, except in cases where 
large amounts of granulation tissue were present, and in these 
ears chemical cauterization of the granulations was done as 
indicated. In Table 2 the previous therapy is listed and the 
results of furacin treatment are given for comparison. 


The treatment regime with furacin consisted of six drops 
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in the affected ear three times a day, except for six cases of 
external otitis where furacin soluble dressing was used. This 
treatment was continued until the ears were healed or until 
it was felt that the maximum benefit had been obtained. 


In this series of cases, sensitivity was observed in three of 
the 86 patients. This manifested itself as a localized edema, 
redness and itching of the external canals. The reaction was 
mild in two of the patients and disappeared within 48 hours 
after cessation of therapy with the drug. The third patient 


TABLE 2. PREVIOUS THERAPY EMPLOYED AND THE 
SUBSEQUENT RESULTS. 


Number of Furacin Therapy 

__ Previous Therapy Patients Healed Improved Unchanged 
Sulfathiazole powder .............. 17 S 7 1 + 1 sensi- 
Sulfadiazine by mouth............10 7 1 2 [tive 
Penicillin solution -................ s 5 2 1 
Penicillin intramuscularly .... 6 3 2 1 
2.5 per cent sulfadiazine 

Streptomycin solution -.......... 6 3 3 — 
Burrow’s solution -................... 5 4 1 -- 
Tyrothricin solution ................ 3 2 -= 1 
Ammoniated mercury oint..... 3 3 _ —_— 
Boric acid-alcohol .................... 1 
Glycerite of peroxide 1 1 

66 (100%) 42 (64%) 17 (26%) 7 (10%) 


had a persistent edema and hyperemia for several days. This 
incidence coincides with those obtained by Shipley and Dodd? 
and Downing, et al. It was noted that all three cases of 
sensitivity appeared during the first week of furacin therapy. 


No patient using the drug for longer periods experienced any 
difficulty. 


Satisfactory cultures were obtained on all but 18 ears. Re- 
ports of these cannot be found. They included two ears with 
chronic otitis media, 10 ears with chronic external otitis, and 
six ears with acute external otitis. In Table 3, an effort has 
been made to break down our infections into a list of causa- 
tive organisms and show the effect of furacin on each of these 
types. Many of the ears presented mixed infections, but it 
was felt that this would be the best way to present the data 
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obtained. The patients’ ears listed as improved were definitely 
better objectively and subjectively, and in most cases only a 
small amount of odorless discharge persisted. For ease of 
tabulation, the bacteria are classified in groups. 


TABLE 3. BACTERIAL STUDY TO SHOW THE EFFECT OF 
FURACIN ON THESE ORGANISMS. 


> 
Bacteria Zo = A, E =) 
Staphylococcus .-................. 33 26 79 7 21 
Proteus 28 8 28 15 54 4 14 i 
Pseudomonas .....................- 21 12 57 s 38 Zz 5 —- 
Streptococcus ...................... 18 11 61 6 33 _ — 1* 
Coli-aerogenes -.................. 17 10 58 5 30 1 6 
124 73 59% 41 338% 5% 
Uncultured ears -................. 18 14 77 3 16 1 
Totals 142 87 61% 44 31% 7 5% 


were present. 


The preceding table is self-explanatory and will give the 


otologist an idea of when furacin may be used to the best 
advantage. 


Summury: Furacin was used in the treatment of 105 aural 
infections which appeared at our out-patient department. It 
was found to be very satisfactory for such use. It is of spe- 
cial value when the causative agent is a staphylococcus, strep- 
tococcus, diphtheroid or coli bacterium. When using the drug, 
it must be remembered that sensitivity does occur in about 
4 per cent of the cases, but this reaction may be brought under 


control by stopping the drug. Furacin is a valuable drug in 
the treatment of aural infection. 
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USE OF NITROFURAN THERAPY IN 
EXTERNAL OTITIS.* 


JACK R. ANDERSON, M.D., and C. H. STEELE, M.D., 
New Orleans, La. 


It has been estimated that otitis externa constitutes about 
33 per cent of the cases seen by otologists.'* The idea that 
the etiologic agent in most of these cases is a fungus is appar- 
ently deeply rooted among physicians and the laity, both 
referring to the condition as “fungus infection of the ears.” 
Actually, the bacteriological investigations of Minchew, Syver- 
ton, Salvin, Friedman and Senturia‘**.75 have shown that the 
flora of approximately 75 per cent of the cases is exclusively 
bacterial, while in 20 per cent of the cases a mixture of 
bacteria and fungus is found, and in only 5 per cent of the 
cases is there a purely mycotic flora. 


One hundred twenty cases of external otitis were cultured 
in this study. Of these 105, or 87.5 per cent, were found to 
be of pure bacterial origin, while in 15 cases, or 12.5 per cent, 
the flora was a mixture of bacteria and fungi. Many types of 
bacteria were found, the predominating ones being of the 
genus Pseudomonas, which were not found in normal ears. 
The fungi were not classified in this study. Wolf’ lists and 
classifies 53 different types that have been reported to cause 


otomycosis. Neither Syverton® nor Salvin’ could find fungi in 
normal ears. 


Since many of the organisms found in infected ears are 
often present in normal ears, a short consideration of the way 
infection occurs may be worthwhile. It is presumed that the 
continuity of the epithelium of the canal is broken by trauma, 
and infection is set up either by organisms brought in from 


*From the Eye, Ear, Nose and Throat Hospital, New Orleans. La., and the 
Department of Otolaryngology, School of Medicine, Tulane University of 
Louisiana, New Orleans, La. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted. for 
publication, Aug. 15, 1948. 1279 
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the outside or by the normally present saprophytic or pyogenic 
organisms in the ear canal itself. Syverton, et al.,° circulated 
a carefully worded questionnaire which revealed that 50 per 
cent of the cases canvassed gave a history of ear picking and 
20 per cent of swimming. The trauma of ear picking is obvi- 
ous. Regarding swimming, a number of factors alone or in 
combination may produce trauma. Water, or as weak a saline 
solution as 2 per cent, causes rapid disintegration of ceru- 
men.'' This, plus the douche-like mechanism occurring in 
swimming and diving, will traumatize the canal wall; further- 
more, the fact that the external canal is usually directed 
downward, medialward and forward forms a medial “trough” 
near the tympanic membrane. The retention of water follow- 
ing swimming is thereby favored. The moisture macerates the 
surface cells of the squamous epithelial lining and they are 
sloughed off, laying open to infection the small lymphatics 
below the surface layer. During the summer months a similar 
mechanism may occur in cases giving no history of swimming 
or trauma. In such cases increased activity of the sweat 
glands of the ear canal, combined with inadequate ventilation 
and evaporation, may produce maceration and disintegration 
of cerumen. It is noteworthy that the vast majority of 
patients either show a lack of cerumen,* or an admixture of 
cerumen with detritus and exudate of the canal. Trauma to 
the canal wall may be caused by hard cerumen combined with 
the added factor of abnormal articulation of the temporoman- 
dibular joint. This is particularly true when the cerumen is 
impacted firmly in one place. 


A fairly accurate bacteriological diagnosis does not present 
great difficulties as outlined by Whalen.'? A convenient as- 
sumption for those not making painstaking studies of the 
bacterial and mycotic flora in external otitis might be that 
since approximately three-fourths of the cases are of bacterial 
origin and the remainder show a mixed fungoid and bacterial 
flora, a single therapeutic agent having both antibacterial and 
fungicidal properties would be of value. Since such an agent 
is not available at this time, it would seem that a rational 
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course of therapy would be one wherein an antibacterial agent 
and a fungicide are used. 


Of the fungicidal agents available, one of the most effective 
and widely used is cresatin (metacresylacetate).'* This prepa- 
ration has also some bactericidal action which may be aug- 
mented by the addition of thymol to the ounce (1 per cent 
solution) ; however, the frequent appearance of local toxic 
reactions on prolonged use is undesirable, and occasionally 
excessive keratolytic action may produce a complete epithelial 
cast of the external canal. An effective but milder antibac- 
terial agent would seem preferable. 


The antibacterial agent we have employed is the nitrofuran 
derivative, furacin solution. This solution contains 0.2 per 
cent nitrofurazone (5-nitro-2-furaldehyde semicarbazone), 
0.3 per cent polyethylene glycol of mono-iso-octyl phenyl 
ether, in a water miscible vehicle. The concentration used is 
1:500. The solution is bacteriostatic in concentrations of 
1:200,000 and bacteriocidal at 1:50,000. Shipley and Dodd*'® 
and the Council on Pharmacy and Chemistry of the American 
Medical Association’ have found it to be effective against 
most of the organisms that are prominent in external otitis. 
Reports are conflicting as to its efficacy in pseudomonas infec- 
tions, but we have noted in this series that the cases yielding 
this organism on culture respond readily to treatment. This 
may be due to the fact that symbiotic organisms are destroyed, 
thereby leading to earlier destruction of pseudomonas by the 
defenses of the body. Use of the nitrofurazone solution does 
not inhibit the healing of experimental or clinical wounds, as 
shown by Cramer and Dodd,"’ and by Meleney, et al.*° Hanz- 
lik’? and Hartman" report that neither the drug nor its 
vehicle is irritating on local application. McCullough’ states 
that sensitivity to its local use in infected wounds is rare; our 
experience has been similar. Cramer and Dodd" believe that 
nitrofuran acts by prolongation of the lag phase of bacterial 
growth due to an interference with the enzyme system of 
bacterial respiration. During this time the number of bacteria 
are stationary, and the body defenses are better able to over- 
come the infection. 
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The advantages of furacin in the treatment of external oti- 
tis may be summarized as follows: 


1. It is nonirritating to the inflamed epithelial surfaces of 
the external canal in the effective concentration of 1:500. 


It is somewhat viscous and does not evaporate readily. 
Thus, if inserted on a cotton wick into the ear canal there 
is relatively little drying in 24 hours, and a high concen- 
tration of the drug can be brought into contact with the 
organisms for relatively long periods. 


8. It can be easily removed from the skin of the face or 
from clothing if accidentally dropped thereon. The exter- 
nal canal is easily cleansed after treatment. 


. It is odorless. 


TREATMENT REGIME AND ITS RATIONALE. 


In the 120 cases treated by the method to be described, the 
results have been excellent as compared to results obtained 
previously. One hundred five, or 84.1 per cent of the cases, 
required no more than three visits. and the other 19, or 16.1 
per cent of the cases, responded somewhat slower but still rela- 
tively quickly. An outline of treatment follows: 


1. The ear canal is cleansed thoroughly in the following 
manner: if the tympanic membrane cannot be seen, due to the 
presence of accumulated detritus and debris, 4 per cent hydro- 
gen peroxide is introduced on a cotton applicator and the 
external canal is carefully wiped dry. If the tympanic mem- 
brane contains no -perforation, the patient lies on his side 
with the affected ear uppermost and hydrogen peroxide is 
dropped into the ear. This is allowed to remain in the ear for 
five minutes. The canal is then gently irrigated with a solu- 
tion of one part 4 per cent hydrogen peroxide to three parts 
of water to accomplish the removal of all exudate. The canal 
is then gently dried with cotton. In our hans this method is 
less traumatic, less painful, quicker and more thorough than 
attempting to remove the debris with a cotton applicator. 
Stress should be placed on meticulous cleansing; if any exu- 
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date is left in the canal, bacteria and fungi are able to live 
and multiply out of reach of local therapeutic agents. 


2. If on initial examination fungi are present, it is of some 
advantage to apply 1 per cent thymol in cresatin solution to 
the external canal following cleansing. The auricle may be 
treated similarly if infection is found there. Removal of all 
visible scales, so that the medication may act on micro-organ- 
isms beneath them, is important. 


3. The insertion of a cotton wick which has been saturated 
with furacin solution, regardless of whether the ear does or 
does not contain a fungus, is the next step. The wick should 
be as wet as possible, because when inserted some of the drug 
will be lost. It should fill the ear canal well and should be 
inserted as near the tympanic membrane as possible. The fit 
should be snug but not tight, for the drops which the patient 
will use at home should be able to penetrate the wick. The 
wick serves two purposes: a. it keeps the solution in contact 
with the bacteria in the ear, and b. it prevents conscious and 
unconscious scratching of the ear by the patient. 


4. Furacin solution is prescribed and the patient is in- 


structed in the plan of treatment which follows : he is to lie 
with the affected ear uppermost and apply eight to 10 drops of 
furacin on the cotton wick four times daily. The position is 
maintained for five minutes to allow the drops to penetrate 
the wick. This is done to overcome the loss of drug due to a 
slight amount of evaporation, improper insertion of the wick, 
loss due to the squeezing action on the wick with movements 
of the temporomandibular joint in some cases, and to supply 
the needed drug about the wick if it does not fit snugly. It is 
recommended that local heat be applied for three minutes 
three or four times during the first day of treatment. In such 
a way the local blood flow is increased so that the natural 


defenses of the body may help overcome the infectious process 
in the ear. 


5. When the patient returns the next day the cotton wick 
is removed. In the great majority of the cases, providing the 
initial cleansing has been thorough, the ear is grossly clean; 
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however, if debris is present, it is removed and the ear dried 
very thoroughly. The external canal is then painted with 
cresatin-thymol solution and a wick saturated with the same 
solution is inserted in the manner described previously. The 
patient is instructed to remove this wick in six hours. No 
apparent untoward effects have resulted from leaving the 
cresatin-thymol wick in the external canal for this short 
period of time. On the contrary, it appears to be clinically 
beneficial. This phase of the treatment is directed against the 
possible fungus element of the infection. 


The furacin solution drops are not used while the cresatin- 
thymol wick is in place; however, following removal of the 
wick, the use of furacin solution four times a day is resumed. 
When using furacin drops without a wick, patients are 
instructed to fill the diseased external ear canal completely 


with the solution and lie with this ear uppermost for five 
minutes. 


6. The ear is re-examined in four or five days. In order to 
minimize the possibility of reinfection of the canal, treatment 
is continued during the intervening period. Sedatives are 


given as deemed necessary to decrease itching early in the 
disease. 


The above outline of treatment is usually satisfactory, since 
the majority of cases show inflammation of the superficial 
layers of the external canal wall. Most of these will require 
only three visits for office treatment. When furuncles or 
periosteal inflammation is present, the following modifications 
in therapy are made to fit the particular case: In treating 
furunculosis of the external ear canal the keratolytic action 
of cresatin is important; therefore, in such cases a snugly 
fitting cresatin wick is inserted deep into the external canal. 
The epithelium over the furuncle is thereby softened and 
“pointing” and drainage of the contents through the thinnest 
part facilitated. The insertion of a cotton wick saturated in 
cresatin-thymol solution frequently gives remarkable relief of 
pain in a short period of time when used in conjunction with 
heat. Sulfadiazine, 2 gm. for the first dose and 1 gm. every 
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four hours thereafter, or penicillin, 100,000 units for the first 
dose and 40,000 units every three hours thereafter, may be 
used. In cases of deep seated diffuse inflammation, or when 
the tympanic membrane is markedly inflamed, one or two 
intramuscular injections of 300,000 units of penicillin in pro- 
cain, plus the measures described before, are employed. 


SUMMARY. 


1. Studies of the bacterial and mycotic flora in external 
otitis have revealed that approximately 75 per cent of the 
cases are of bacterial origin and in the remaining 25 per cent 
a mixed fungoid and bacterial flora is found; therefore, an 
ideal therapeutic agent in external otitis would be one which 
has both bactericidal and fungicidal properties and which, at 


the same time, does not act as an irritant to the external 
canal. 


2. Since such an ideal substance is not now available, a 
rational course of therapy would seem to be one wherein both 
a nonirritating antibacterial agent and fungicide are used. 
The antibacterial preparation we have used is furacin solution 
(5-nitro-2-furaldehyde semicarbazone), which has been found 
to be effective against most of the organisms that are promi- 
nent in external otitis. The fungicide used is a 1 per cent 
solution of thymol in metacresylacetate (cresatin). In the 
cases treated with a regime incorporating the use of the above 
named therapeutic agents the results appear to be excellent 
compared to the results obtained with methods used previ- 
ously ; 84.1 per cent of the cases required no more than three 
visits before becoming clinically well. The remaining cases 
responded somewhat slower, but, nevertheless, improved more 
rapidly than patients treated by other methods. 


3. The method of treatment, with modifications to fit par- 
ticular problems, is outlined. 
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THE EFFECT OF STREPTOMYCIN ON THE 
COCHLEAR AND VESTIBULAR MECHANISM IN 
PATIENTS TREATED PRIMARILY FOR 
RENAL TUBERCULOSIS.*7{ 


HARVEY H. Sirota, M.D., Torrington, Conn., and 
Davip H. JONES, M.D., New York, N. Y. 


From December, 1946, to June, 1947, the streptomycin 
treatment of 16 patients with renal tuberculosis, irrespective 
of other tubercular involvement, was completed at Kings- 
bridge Road Veterans’ Hospital. This is a report on the oto- 
logical observations on these 16 patients, including the follow- 
up of almost one year. 


All 16 received 1.8 gm. of streptomycin daily, given sub- 
cutaneously in divided doses of 0.3 gm. every four hours. 
Treatment lasted 120 days in all, but three patients were 
terminated at 66, 76 and 107 days because of toxic effects; 
the last, because of deafness. 


Such symptoms as nausea, tinnitus and dizziness were 
recorded daily and graded from 0 to 4 according to severity. 
Audiograms for both air and bone conduction and caloric 
tests were performed weekly. This tedious frequency, al- 
though justified in a research project, is not necessary as a 
routine measure. These were repeated as a follow-up every 
three months after streptomycin was stopped. Audiograms 
were taken with a Maico machine by a registered nurse 
trained to the task. A soundproof room was not available. 
The caloric tests were performed using the mass or volume 


*Read before x Section on Otolaryngology, New York Academy of Medi- 
cine, New York, N. Y., May 19, 1948. 


+From the sled of Otolaryngology, Veterans’ Administration Hos- 
pital, New York, N. Y. Dr. David H. Jones, Consultant. 


a” “ublished with the permission of the Medical Director, Branch Office 
, Department of Medicine and Surgery, Veterans’ Administration, who 
onpunas no responsibility for the opinions expressed or conclusions drawn 
by the authors. 
Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, June 16, 1948. 


1287 


> 
| 
| 


1288 SIROTA & JONES: STREPTOMYCIN REACTIONS. 


method after Barany. Iced water was used and stimulation 
time alone recorded. Nystagmus time was observed but not 
recorded. The tests were performed in the sitting position 
with wheelchair patients, and lying down when stretcher 
patients. When feasible, falling and past-pointing tests were 
performed on each occasion. 


Tinnitus occurred in four patients on the forty-fifth, fifty- 
fourth, sixtieth and eightieth day. In one patient, the tinnitus 
disappeared during the course of treatment, and in only one 
patient has it persisted one year after the termination of 
treatment. This last patient describes the tinnitus as a low, 
constant roaring like waves beating against a shore or the 
noise of a seashell held to the ear. He also has a higher buzz 
occasionally interjected, but this comes and goes and is not so 
annoying as the other. 


Diminished hearing occurred in two patients with apparent 
recovery in one and persistence in the other after a six-month 
follow-up. The latter developed a loss in the high tones for 
air conduction only, after 28 days, and, interestingly enough, 
never developed tinnitus. The hearing in the other, dimin- 
ished to begin with, decreased progressively for both air and 
bone conduction and just as progressively improved almost to 
his original audiometric level seven months folowing the dis- 
continuance of streptomycin. Because of his marked bilateral 
deafness, streptomycin therapy was stopped on the one hun- 
dred seventh day. In the light of what we now know, treat- 
ment should have been continued in this case. The findings of 
Brown and Hinshaw, of the Mayo staff, as well as Glorig and 
Fowler, and our own observations seem to confirm that hear- 


ing loss as a result of streptomycin therapy is usually of a 
temporary nature. 


Before therapy, audiograms revealed air conduction to be 
slightly better than bone conduction, although both fell within 
normal limits, in 14 out of the 16 patients. An interesting 
finding is that bone conduction improved equal to or greater 
than air conduction, without any appreciable variation in the 
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air conduction, in 75 per cent of the patients up to a nine- 
month follow-up. This is mentioned without comment. 
Anorexia, nausea and occasionally vomiting is incident to 
treatment, and was not present in any of the patients during 
TABLE 1. AUDIOGRAMS OF PATIENT WITH HEARING LOSS 
FOLLOWING STREPTOMYCIN THERAPY (1.8 GM. PER DAY FOR 107 


DAYS WITH RETURN OF ACUITY SEVEN MONTHS FOLLOWING 
CESSATION OF THERAPY ON APRIL 2, 1947. 


‘AIR CONDUCTION 
ght 


Left 
4 Nn 4 Nn 
44:5 22.2.8 6.3.5 
12-26-46 15 5 15 15 15 45 30 25 25 30 35 35 55 30 
1- 8-47 5 5 10 15 20 35 10 30 15 30 30 30 45 26 
1-15-47 15 10 10 15 15 35 15 25 25 30 35 30 50 30 
1-22-47 10 10 15 20 15 30 15 25 20 30 40 35 50 30 
1-29-47 0 5 10 20 20 35 25 30 25 30 40 40 45 40 
2-19-47 15 15 20 25 25 40 55 20 20 30 30 35 45 50 
2-26-47 10 10 15 30 30 50 65 25 25 40 40 40 65 65 
3-12-47 20 15 20 35 40 55 55 40 35 45 50 50 75 50 
3-26-47 15 10 50 40 45 55 60 50 50 50 55 55 90 60 
4- 2-47 25 25 30 50 55 55 60 50 50 60 65 65 90 65 
4- 9-47 20 20 30 60 60 65 65 60 65 70 76 75 95 80 
4-23-47 15 15 25 40 50 60 60 40 45 65 65 65 90 70 
5- 7-47 10 10 15 30 35 55 50 40 40 50 55 60 75 60 
8-13-47 20 10 20 20 30 60 65 35 30 30 45 50 75 75 
11-17-47 20 20 20 20 35 55 60 40 40 40 40 50 7 — 


BONE CONDUCTION 


12-26-46 15 10 15 15 25 40 15 10 15 10 25 35 
1- 8-47 15 15 20 10 20 45 15 15 15 10 25 40 
1-15-47 15 15 30 10 25 35 15 15 20 10 20 35 
1-22-47 10 10 15 10 15 35 10 10 15 10 20 35 
1-29-47 10 10 15 15 25 45 10 10 10 10 20 35 
2-19-47 15 15 20 20 25 30 15 15 20 20 25 35 
2-26-47 20 20 25 25 35 40 20 20 25 25 35 45 
3-12-47 20 20 25 25 35 — 20 20 25 20 40 55 
3-26-47 20 20 30 30 40 60 20 20 30 30 45 60 
4- 2-47 30 30 35 35 45 60 35 35 40 45 50 60 
4- 9-47 35 35 45 40 45 60 40 40 45 45 50 60 
4-23-47 20 20 25 25 40 60 20 15 25 25 40 60 
5- 7-47 15 15 20 25 35 60 20 20 25 25 40 60 
8-13-47 20 20 20 25 40 50 20 20 25 30 40 55 

11-17-47 15 15 15 20 20 35 15 15 15 20 20 40 


their foilow-up course of upwards of one year. Nausea oc- 
curred in 10 patients. Two occurred from the thirteenth to 
the fifteenth day, and two from the forty-third to the fiftieth 
day, with the maximum number, six, occurring between the 
twenty-fifth and thirty-fifth day. The intensity varied from 
one to three plus. 
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By far the major symptom which is predominant, most 
persistent, and which was in keeping with the findings of 
other investigators, was dizziness or vertigo. It was not a 
true vertigo, but rather a dizziness, a light-headedness and a 
feeling of physical instability or insecurity. The patient may 
not fall, but he feels that he may. Objects go out of focus, 
rather than revolve when the patient moves. This appears 
in a vertical direction with vertical head movements, like 
sitting up in bed or the bobbing up and down during walking, 
and appears sideways during horizontal movements of the 
head, such as in turning. With this blurring in vision, there 
is a feeling that the eyes are working harder than they should. 
Only one patient experienced no vestibular symptoms whatso- 
ever, although he had vestibular involvement, demonstrated 


TABLE 2. INCIDENCE OF AUDITORY MANIFESTATIONS. 


Incidence in 16 Patients. 
Manifestations 


No. 0 

Therapy discontinued for otological reasons.............. 1 6.2 
AC greater than BC (before therapy).......................... 14 87.5 
Improved BC equal to or greater than AC 

(nine months’ follow-up)............... v2 12 75.0 


by no caloric response; however, this patient had remained 
supine throughout the course of treatment because of a tuber- 
culous spine. The onset of dizziness in the majority — 10 
patients — occurred between the nineteenth and twenty-sec- 
ond day, or about three weeks; in four patients between the 
twenty-second and thirty-second day; and in one patient on 
the fifty-fifth day, or after one month. The severity varied 
from two to three plus. In a follow-up (six to 11 months) in 
13 patients, or 81 per cent, the labyrinthine symptoms relat- 
ing to this dizziness remained present. The symptoms were 
worse at night than during the day and several experienced 
this difficulty only at night. The ambulant walked with a 
broad base, but were apparently compensated to a degree 
where they could navigate freely, or even drive a car. With 
one exception, subjective evidence of labyrinthine disturb- 
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ance, namely, dizziness, preceded the objective findings of 
labyrinthine disturbance, that is, no caloric response. 


In performing the caloric tests, the answer to any particu- 
lar vestibular problem was not sought; rather it was an 
attempt to determine by the most efficacious means the pro- 
gressive status of the inner ear during the course of strepto- 
mycin therapy. We found it convenient to stimulate the 
canals via a nozzle attached to an irrigating can containing 
iced water. By means of a stop watch, we timed the onset of 
flow to the onset of nystagmus, thereby recording the stimu- 
lation time, or latent interval. Only one variable is present — 
the end-point. The nystagmus time was observed but not 


TABLE 3. INCIDENCE OF SUBJECTIVE VESTIBULAR 

MANIFESTATIONS. 
in 16 Patients 
Manifestations No. To 


Nausea during therapy.... 10 62.5 
Nausea persisting during follow-up .............................. 0 0.0 
Labyrinthine symptoms, especially dizziness............ 15 93.7 
Labyrinthine symptoms persisting (6 to 11 months’ 

follow-up) 13 81.2 
Onset of symptoms (2 to 3 weeks’ therapy).............. 6 37.5 
Onset of symptoms (3 to 4 weeks’ therapy).............. 6 37.5 


Onset of symptoms (after 4 weeks’ therapy)............ 3 18.7 


noted. Nystagmus that was not induced by a constant flow 
at the eud of five minutes was considered a dead labyrinth. 
Hypoactivity was not graded. Either nystagmus was present 
or was not. The greater the hypoactivity, the longer the 
stimulation time before nystagmus could be induced. Obser- 
vations on nystagmus time revealed the greater the hypo- 
activity the shorter the nystagmus time. The hyperactive 
labyrinths either had spontaneous nystagmus or else required 
little stimulation for the nystagmus to be induced. Once 
induced, the nystagmus lasted for a longer time than the 
hypoactive cases. This would indicate that stimulation time 
and nystagmus time are in inverse proportion and total time 
is not an accurate indication of vestibular activity. Fifteen 
patients had no caloric response, usually bilateral, during 
streptomycin therapy. The earliest onset was in 20 days, 
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while the longest prodromal period was 108 days. Seven 
patients occurred from 20 to 50 days; six patients occurred 
from 50 to 80 days; and two patients from 80 to 110 days. 
In six patients, followed from one to nine months, there was 
a continued failure of caloric response. Oddly enough — since 
this differs from most of the published reports — there was a 
return of caloric response in the other nine patients followed 
from one to six months. This is encouraging since it may 
mean that permanent vestibular damage need not be antici- 
pated in patients that have once failed to respond. 


FIG. 4. INCIDENCE OF OBJECTIVE VESTIBULAR MANIFESTATIONS. 


“Incidence in 16 Patients 
No caloric response during therapy 15 93.7 


Involvement of right labyrinth..............2200002022........ 14 87.5 
Involvement of left labyrinth..............-22222022222000.... 12 75.0 
Return of caloric response 


No caloric response (1 to 9 months’ follow-up)........ 6 37.5 
Onset of no caloric response 
(20 to 50 days’ therapy) 


Onset of no caloric response 

Onset of no caloric response 


There appears to be no correlation between the streptomy- 
cin blood level and the resultant toxic manifestations. It is 
rather an accumulative effect. The knowledge, more recently 
acquired, that the tubercle bacillus becomes resistant to strep- 
tomycin after a certain length of time, has led to alterations 
in dosage and duration of treatment. One such project is being 
carried out in this institution, whereby the patients receive 
merely 1 gm. of streptomycin daily during the lesser period 
of 42 days. It will be interesting to observe the effect on the 
VIlIth nerve apparatus with this smaller dosage. Eventually 
it is hoped that a maximum therapeutic result will be obtained 


with minimal sid¢ effects through a knowledge of optimum 
dosage. 
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CONSTITUTIONAL EFFECTS FROM THE USE OF 
SYMPATHOMIMETIC DRUGS AS NASAL MEDICATION 
IN CHILDREN. REPORT OF CASE OF 
PRIVINE TOXICITY.* 

LELAND R. House, M.D., and WELLS C. CAREY, M.D., 
Los Angeles, Calif. 


The purpose of this paper is to call attention to some side- 
effects of nasal vasoconstrictors that are apparently much 
more common than the literature would indicate. We searched 
the literature for reports of central nervous system depres- 
sion following administration of privine hydrochloride but 
found only four cases, and these were reported by pediatri- 
cians. Two of these cases described the sequelae following 


oral ingestion and two following nasal application of privine 
solution. 


At the White Memorial Hospital, we have observed a num- 
ber of cases of mild sedation or sleep following the adminis- 
tration of privine nose drops to children or following the use 
of 0.5 per cent ephedrine solution in Proetz treatments. 


We are indebted to Dr. George Doroshaw for permitting us 
to present a case that we feel is particularly to the point. 


A five-year-old white girl was admitted on our pediatric service after 
being in a semicomatose state for over 20 hours. The child’s mother is 
a nurse and was perhaps more observant than many mothers might be. 
She had never before administered privine to her daughter. 

Two days before admission, the child was given two drops of privine 
solution in each nostril for nasal stuffiness. The strength of the solution 
was not stated. The child’s nose cleared rapidly, and she seemed much 
improved for about one and one-half hours. She then became drowsy, 
quit playing and went to bed and to sleep. Two hours later the mother 
aroused her with considerable difficulty. Her pulse was 68 and she com- 
plained of vague abdominal pains. She remained drowsy for about two 
hours and then gradually returned to normal. 


*From the Department of Otolaryngology, College of Medical Evangelists, 
Los Angeles, Calif. 
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The following day she contracted a cold, developed a stuffy nose, and 
that night, at about 8:15 o’clock, the mother administered one drop of 
privine solution to each nostril and put her to bed. At 10:00 P.M. she 
checked the child and found her apparently sound asleep, but with her 
eyes wide open. Her skin was cold; she was very difficult to awaken, 
and her pulse was now 50. At 10:45 P.M., she was taken to another 
hospital. Her pulse was now down to 44. Blood sugar was checked and 
urine tests done, all of which were normal. There was no record of 
blood pressure having been taken. Caffeine was administered. 

Next morning she was still semicomatose. She now had pinpoint pupils, 
and it was thought best to transfer her to the contagious disease unit at 
the county hospital. There, a spinal tap was done, and spinal fluid pres- 
sure and the fluid examination were found to be normal. The carbon 
dioxide combining power was 26, and the nonprotein-nitrogen was 31. 
That afternoon she was transferred to the White Memorial Hospital, 
still in a semicomatose condition. She was kept under observation, where 
she slept soundly all night. The next morning she awoke alert and 
seemed perfectly normal and was allowed to go home. 


Of the four cases found in the literature, the most interest- 


ing was reported by Winston C. Harnsworth,' of New Haven, 
Conn. : 


The 22-month-old son of a doctor drank 3 or 4 cc. of a 0.1 per cent 
( solution of privine. This amounts to between 3 and 4 mgm. as compared 

to the normal dosage of about 0.05 mgm. for a child of this age intra- 
nasally. The child called for water about 15 minutes afterwards and 
then in about 45 minutes he became fretful, began crying and seemed in 
pain. The pulse was 130 to 140. During the next hour he became lethar- 
gic, the pulse dropped to about 70, respiratory movements irregular, 
becoming entirely diaphragmatic, and pupils widely dilated. His tem- 
perature dropped to 97° rectally,.and blood pressure was now 170 systolic, 
and 150 diastolic. Blood pressure, temperature and pulse remained about 


the same till nine hours after ingestion, and it took six hours longer for 
the child to return to normal. 


Three cases were reported by J. I. Waring, of Charleston, 
S. C. His first case was a seven-year-old girl with vasomotor 
rhinitis, who was given five drops of 0.1 per cent privine to 
each nostril three times a day. She consistently appeared 
drowsy for several hours and talked vaguely after each treat- 


ment. When privine was stopped, there was no recurrence of 
| these symptoms. 


The second case was that of a three-month-old infant with 
acute rhinitis, given a prescription for two drops of 0.05 per 
| cent solution of privine every four hours. The child slept for 
eight hours following each administration, so privine was 
given only while child was awake. One period of sleep lasted 
as long as 24 hours. When privine was stopped and 0.25 
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per cent neosynephrine administered, there were no such 
symptoms. 


The third case was that of a boy, three years of age, who 
drank between 7 and 10 cc. of the 0.05 per cent solution. He 
was drowsy for several hours. 


Unfortunately, Waring made no statement as to whether 
there was a latent period before sedation appeared. Also, 
there were no blood pressure or pulse recordings. The cases 
we have observed usually have had a latent period of one-half 
to one and one-half hours before sedation occurred. 


Von Curzio Bonzanigo,* in 1931, at the University of Kiel, 
made an interesting study of the effects of the administration 
of ephedrine to children with oral doses large enough to cause 
hypertension. In his studies there were 46 children between 
the ages of three months and 14 years. He found that in these 
children, ephedrine caused a period of drowsiness and sleep 
in the majority of cases. Bonzanigo found that in these chil- 
dren the period of drowsiness and sleep came on from one- 
half to one and one-half hours after administration and lasted 
a few minutes to several hours. He administered epinephrine 
to a number of his cases and in no case was there ever a 
period of sedation following its use. He concluded that the 
pharmacological action of ephedrine in children is different 
from that in adults, being characterized by a period of about 
an hour of mild stimulation followed by sedation. He also 
noted that epinephrine gave a much more prolonged increase 
in blood pressure in children than in adults. 


Experimental work done by Yonkman, Rennick and 
Schwerma' indicates that privine somewhat resembles ephe- 
drine in many of its systemic actions. While its actions are 
decreased by adrenolytic agents such as yohimbine, there is 
no reversal of its pressor response, as there is with epine- 
phrine. Its pressor action is only one-fifth to one-third that of 
epinephrine, but the duration is much longer. The pupillary 
action is not always consistent. Usually there is a mydriasis, 
but there may be miosis. Under certain conditions and usually 
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in excessive amounts, privine may invoke cholinergic as well 
as adrenergic reactions. 


Craver, Chase and Yonkman’*’ state in their experiments 
with privine on anesthetized dogs, the minimal pressor dose 
lies between 1 to 5 micrograms. Dosages as high as 1 mgm. 
did not cause the death of the animal, so the margin of safety 
is fairly high. There was no significant effect on respiration. 
Privine administered gastrically or rectally, even in large 
doses, revealed no systemic evidences of absorption. Rela- 
tively large doses administered nasally, intraperitoneally, or 
within the ileum, exhibit minimal systemic changes. !t acts 
not only on sympathetic endings but also directly on nerve 
endings to smooth muscle. 


In dogs with normal nasal membranes, amounts of privine 
far in excess of those administered intranasally in clinical 
practice failed to produce any significant changes in blood 
pressure. In seven dogs tested with doses up to 208 micro- 
grams per kilogram of weight, four showed no changes in 
blood pressure, three showed blood pressure rise averaging 
20 mm. three showed respiratory irregularities. In contrast 
to these findings, however, Fabricant’* points out that absorp- 
tion from mucous membranes of the nose and sinuses is much 
more rapid when those membranes are inflamed. This may 
offer one explanation for an occasional case of systemic reac- 
tions, especially in children. Of course, there is also the pos- 
sibility of sensitivity or idiosyncrasy to the drugs. 


In his experiments with ephedrine in children, Bonzanigo 
found that in some cases dosages as small as 12.5 mg. caused 
this reaction of sedation. Proetz’® advises the use of 2 to 8 cc. 
of 0.5 per cent ephedrine solution for Proetz treatments in 
children. This amounts to 10 to 40 mg. of ephedrine. If only 
one-half of this amount is recovered by the suction, as may 
happen, the child may receive a sufficient dosage to cause 
drowsiness or even sleep. 


Summary: Attention is called to the fact that children may 
exhibit a different response to ephedrine and privine than that 
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of adults, characterized by sedation following a period of one- 
half to one and one-half hours of mild stimulation. 


One case is presented and four cases reviewed with the 


following conclusions as to the systemic effects that may fol- 
low privine administration to children: 


1. Prolonged hypertension with peripheral vasoconstriction. 
2. Mild cortical stimulation, followed by depression. 


3. Depression of basal centers — bradypnea, low tempera- 
ture, tachycardia followed by bradycardia. 


4. Resembles and potentiates the action of the barbitals in 
depression of respiration. 
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IMPORTANCE OF ALLERGY IN EAR, NOSE 
AND THROAT CONDITIONS. 
W. C. Spain, M.D. (by invitation), 
New York, N. Y. 


In this discussion upon the importance of allergy in nose 
and throat conditions, it has been planned to suggest the sim- 
pler means of identifying such conditions and to describe the 
treatment procedures indicated. It should be stated at the 
onset, however, that not all allergic forms are of immediate 
interest to the rhinologist. Many, particularly those more 
recently recognized, serve to complicate previous concepts of 
allergy, and to render necessary a classification of the types of 
human sensitization. 

The clinical allergic conditions readily fall into two major 
groups. In the first are found those types which are of low 
incidence, occurring in less than 10 per cent of the population 
and developing apparently spontaneously. Here are found the 
better known and in many respects the better understood clin- 
ical varieties. These are of concern to the rhinologist, since 
they include the respiratory forms such as hay fever, peren- 
nial coryza, bronchial asthma, and the cutaneous manifesta- 
tions such as urticaria, angioneurotic edema and allergic der- 
matitis. Also found here are the allergic conditions of the 
gastrointestinal and nervous systems. In the second major 
group are found those types which are of relatively high inci- 
dence, developing in the majority of the population after suf- 
ficient clinical exposure. These may be said to be clinically 
induced, and include those forms of dermatitis which follow 
contact with such plant oils as those of poison ivy, poison oak, 
tulip, primrose, chrysanthemum; with cosmetics; with the 
dyes used in the fur, printing, paint and textile trades; with 
reagents used in the petroleum, rubber, furniture and plastic 
industries. Serum sickness which follows, usually in seven to 
10 days, the administration of horse serum preparations must 


*Read before the meeting of the Eastern Section, American Laryngologi- 
cal, Rhinological and Otological Society, Inc., Jan. 16, 1948. 
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be included in this group of clinically induced allergies, with 
its symptoms of temperature, joint pains, general pruritus, 
rash and urticaria. Within recent years it has become increas- 
ingly clear that these symptoms considered characteristic of 
serum sickness can occur following the administration of rela- 
tively large doses of other types of foreign substances. Liver 
extract parenterally injected, insulin, penicillin, estrogenic 
substances, have all been found to be occasional causes. Drugs, 
notably the sulfa compounds, have been found to be eliciting 
agents. Many investigators, notably Rich,’ have offered evi- 
dence to show that periarteritis nodosum may well be an aller- 
gic form clinically induced by horse serum, by sulfa com- 
pounds and possibly by penicillin. 

Several acute and chronic forms of disease are now consid- 
ered to be induced allergic forms; they present widely diver- 
gent patterns but are linked by one common characteristic, 
that of demonstrating a positive delayed type of skin reaction 
upon test with the products of the invading organism. In this 
group are placed tuberculosis, typhoid fever, glanders, brucel- 
losis, tularemia, dermatophytosis and many fungous diseases. 

Allergy, then, may be said to include a very heterogenous 
and somewhat bewildering array of diseases, the majority of 
which are of little interest to us in this discussion. Those 
which are of importance in the apparently spontaneous group 
are the respiratory forms such as hay fever, coryza and bron- 
chial asthma; and occasional forms of skin allergy such as 
urticaria. Those of importance in the clinically induced group 
are of the serum sickness type. 

Respiratory Forms: Of these, bronchial asthma demands 
our principal attention. In an analysis of 400 cases of chronic 
sinusitis, Bullen? found the occurrence of bronchial asthma in 
12 per cent of the cases. From the viewpoint of the allergists, 
sinus infection is a comm n involvement in bronchial asthma. 
In 84 asthmatic child: of 15 years or younger, Chobot?* 
found X-ray evidences ©. sinusitis in 67 per cent. Kern and 
Schenck,‘ investigating 400 cases of bronchial asthma of all 
ages, found clinical and X-ray evidence of sinusitis in 70 per 
cent, while Kelley,® in a similar study of 100 cases, found 89 
per cent to be similarly involved. 
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In a study of 688 cases of bronchial asthma of all ages, 
Cooke® found clinical and X-ray evidence of sinusitis in 49 
per cent, while the writer, in 1,330 cases of bronchial asthma 
recently analyzed obtained similar findings in 51 per cent. 


Allergic coryza of the seasonal type (hay fever) and of the 
nonseasonal type are the most common of the respiratory 
forms of allergy. In 300 cases of respiratory allergy recently 
tabulated, 62 per cent described coryza as their chief com- 
plaint. 


Diagnostic Procedures: It is obvious that it is the rhinolo- 
gist who first sees many of these respiratory forms of allergy. 
It is his responsibility to identify in his practice the cases 
with an allergic background and to group them for treatment, 
which to be successful must be different from that accorded 
cases with nonallergic characteristics. By what means is he 
to recognize among the various types of sinusitis and coryza 
which present themselves for relief, those that are of an aller- 
gic nature, and whose symptoms are due altogether or in 
part to allergic causes? Many of the diagnostic procedures 
used in allergy are, if not complicated, at least time consum- 
ing, demanding sustained and detailed attention. Among these 
are the methods of skin testing, by scratch (scarification), or 
by intracutaneous method, wherein dry or fluid extracts of 
various common allergic offenders are brought into contact 
with the superf:zial layers of the skin; or the passive transfer, 
or indirect method, requiring the use of a donor for testing; 
or the still more prolonged and tedious trial and error proce- 
dures wherein the suspected exciting agent is permitted, then 
withdrawn from contact with the patient. These methods can 
be dismissed with the conviction that few if any rhinologist 
wishes to trouble himself with them. There are, however, 
other and simpler means which are most helpful in screening 
the allergic patient and establishing the presence of allergic 
characteristics. Chief among these is the questioning of the 
patient for allergic clues in both his family history and in his 
personal history. 


It is generally agreed from studies of the inheritance fea- 
ture present in hay fever and bronchial asthma that the capac- 
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ity to become allergic is a familiar trait, transmitted from 
one generation to the next, presumably as a Mendelian domi- 
nant characteristic.’ It is easily shown, for instance, that in 
families where both parents carry the allergic strain, two- 
thirds of the offspring will usually be allergic, while in fami- 
lies where one parent is so involved, one-half of the offspring 
will usually become allergic; furthermore, where both parents 
are involved, the offspring develop their symptoms by the age 
of 10 years, while in those families where only one parent is 
involved, not until the age of 30 years have the symptoms 
fully developed. The family history, therefore, is of impor- 


tance in establishing the presence of an allergic condition in 
the patient. 


In addition to the evidence of allergy in the patient offered 
by the family history, much can be learned from the personal 
history. The clinical behavior of the patient when thrown into 
contact with the common allergic offenders is important. Close 
questioning will frequently provide information as reliable as 


will the skin testing procedure. The following points are of 
considerable significance: 


1. The seasonal incidence. The physician engaged in aller- 
gic problems quickly becomes calendar-conscious. Symptoms 
which recur regularly during the months of May, June and 
July, or August and September, suggest pollen sensitization 
as a cause. Not only clear-cut hay fever but recurring bron- 
chal asthma, bronchitis, headache or cutaneous allergies may 
first be suspected as a result of such questioning. 


2. Environmental influence. Most significant is a history 
elicited from the patient of a clearing of symptoms upon com- 
plete change of environment, from the home to hospital, cruise 
ship or distant city; from shop to vacation resort. Such ex- 
periences indicate an exciting substance of environmental 
nature from whose influence the patient thus escapes. Such 
a substance is usually an atmospheric contaminant, causing 
disturbance upon inhalation. These excitants often emanate 
from the bedroom, being particles of down or feathers from 
pillows or comfortables, cotton or kapok from mattress or 
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pillow, wool, silk or linen from clothing, orris root from toilet 
preparations, or the dander of household pets; or it may be 
house dust, which still enjoys its individuality as an excitant 
due to its potent but as yet unrecognized specific ingredient. 
Or the excitant may be from occupational sources, glue used 
in the making of furniture or book binding; horse dander or 
cow dander, in the barn; rabbit dander from the hat factory; 
orris root in barber or hairdressing shop. _ 


A clue to the allergic nature of a complaint is often found 
by questioning the patient as to his diet, especially as to the 
foods eaten to excess or eaten, though disliked, such as cof- 
fee when imbibed in eight to 10-cup daily quotas, or egg forced 
upon an unwilling child. Suspicion should rest particularly 
upon those dietary items notorious as allergic excitants — 
milk, egg, poultry, wheat, orange, chocolate, nuts, seafood. 
The symptoms following the ingestion of these foods often 


occur so vigorously and so promptly that the specific cause is 
well known to the patient. 


Nor should the questioning of the patient regarding his 
reaction to drugs be overlooked. Aspirin, phenacetin, the 
salicylates, quinine, the barbiturates are important though 
infrequent causes of the allergic attack. 


A clue as to the intensity of the allergic condition may be 
obtained by learning the frequency and size of doses of ephe- 
drine, epinephrine and/or the antihistaminic drugs necessary 
to control the allergic attacks. 


Physical Examination: The evidence used by the rhinolo- 
gist most frequently to establish the presence of an allergic 
condition is the altered appearance of the nasal mucosa. A 
pale bluish-gray, boggy turbinate immediately suggests an 
allergic nasal condition. The presence of polypi also is con- 
sidered by many to be an allergic manifestation. Kern and 
Schenck,* investigating 345 cases of nasal polyposis, found an 
allergic history and allergic manifestation always present, 
while Grove® states that in his experience, in almost 100 per 
cent of instances, pathologic manifestations of sinusitis in 
allergic cases are of the hyperplastic polypoid type. 
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Routine laboratory procedures offer little which can be used 
as evidence of the presence of allergic conditions aside from 
the demonstration of an excessive number of eosinophil cells 
in the circulating blood, in the tissues, sputum and nasal 
secretions. The presence in the nasal smear of an excess of 
eosinophils has been offered as proof of the allergic nature of 
the disease, which indeed it seems to be. It does not, however, 
indicate whether the allergenic factor be inhalant; food or 
bacterial product — it simply rules out nonallergenic infection. 


It may be restated, therefore, that the findings which sug- 
gest an allergic condition in the patient are a positive family 
history of allergy, a personal history of allergic attacks fol- 
lowing contact with airborne excitants, foods and/or drugs, 
and the presence of an increased number of eosinophils in tis- 
sues or secretions. Such evidence, even without the confirma- 
tory information obtained by skin testing, justifies strong 
suspicion of an allergy and encourages the application to the 
patient’s problem of the first and most important principle in 
the treatment of allergic diseases, that of avoidance of, or 
escape from, the suspected causes. Even in cases where immu- 
nization therapy is planned, the principles of avoidance must 
be observed in order that the best results be obtained. 


Where airborne excitants are suspected, the patient’s atten- 
tion should first be directed to the bedroom. Every effort 
should be made to remove dust collecting or dust forming fur- 
niture or furnishings. The floor, wood or linoleum surfaced, 
should be equipped only with small rugs, easily removed and 
cleaned, never with large rugs or with attached carpeting. 
The curtains should be of washable material. The walls should 
be free of hangings and an excess of pictures. Overstuffed 
furniture, unnecessary cushions, bookcases should be removed. 


The bedding demands special attention. Dustproof encas- 
ings should be placed upon pillows, mattresses, box springs, 
tightly sealed with adhesive tape. Pillows of latex rubber 
or fibre glass are permissible. Coverlets or comfortables con- 
taining down must be removed. You should urge that pet 
animals should be removed from the house, if you have the 
courage of your convictions and if your convictions are strong 
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enough for such important decisions; however, the informa- 
tion obtained by appropriate tests with the proper allergenic 
extracts is desirable. Stuffed or fur covered toys should be 
banned, also the use of orris-containing cosmetic powders and 
the use of insecticide powders and sprays. 


Where foods are suspected, the more common causes may 
be eliminated, such as milk, egg, chocolate, nuts, seafood. Few 
physicians or patients, however, wish to_become involved in 
difficult or inconvenient diets without benefit of thorough 
study of the patient’s possible food sensitization, by means of 
skin test and trial and error diets. 


In the second or clinically induced group of allergic cases 
of importance to the rbinologist is found the serum sickness 
type. As a valuable precautionary measure, the rhinologist 
should question the patient as to the possible presence of a 
horse serum sensitization which may have resulted from the 
previous administration of a therapeutic serum. He should 
also learn whether the patient is known to be allergic particu- 
larly to horses. In every instance, even where a positive aller- 
gic history cannot be obtained, careful and cautious testing 
with horse serum dilutions is indicated before any attempt at 
administering serum be made. Many of the serum accidents, 
including some of those that have proved fatal, could possibly 
have been avoided by such preliminary caution. 


It should be kept in mind also that untoward results follow- 
ing the use of sulfa drugs and penicillin often occur in allergic 
individuals, while no preliminary test is available which indi- 
cates the presence of such forms of sensitization. A particu- 
larly close watch should be kept upon allergic individuals 
while under such treatment. 


In conclusion, it may be stated that, although the skin test- 
ing procedure is a characteristic and essential part in estab- 
lishing the presence of allergic disease and in the identifica- 
tion of the specific causes, much practical data important to 
the rhinologist can be obtained by history, by physical exami- 
nation and by laboratory test; furthermore, in spite of the 
fact that specific immunization methods are usually necessary, 
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helpful results can be obtained by the removal from the 
patient’s environment, actual and dietary, of the exciting sub- 
stances strongly suspected. Indeed, in the simpler cases such 
measures alone are sufficient. 


REFERENCES. 


1. Ricn, A. R.: The R6dle of Hypersensitivity in Periarteritis Nodosa, 
as Indicated by Seven Cases Developing During Serum Sickness and 
Sulfonamide Therapy. Bull. Johns YWopkins Hosp., 71:123, 1942. 

2. BuLLEN, S. S.: Incidence of Asthma in 400 Cases of Chronic Sinus- 
itis. Jour. Allergy, 4:402, 1933. 


3. Cuospor, R.: Asthma in Children. Am. Jour. Dis. Child., 45:25, 1933. 

4, Kern, R. A, and Scuenck, H. P.: Chronic Paranasal Sinus Infection: 
Relation to Diseases of the Lower Respiratory Tract. Arch. Otol., 18:425, 
1933. 

5. Ketiey, S. F.: Incidence of Sinusitis and Nasal Polyps in Bronchial 
Asthma. THr LARYNGOSCOPE, 46:692, 1936. 

6. Cooker, R. A.: Infective Asthma: Indications of Its Allergic Nature. 
Am. Jour. Med. Sci., 183:309, 1932. 

7. Sparn, W. C., and Cooker, R. A.: Studies in Specific Hypersensitive- 
ness. Il. The Familial Occurrence of Hay Fever and Bronchial Asthma. 
Jour. Immunol., 9:521, 1924. 

8. Kern, R. A., and ScHenck, H. P.: Allergy as a Constant Factor in 
the Etiology of So-called Mucous Nasal Polyps. Jour. Allergy, 4:485, 1933. 


9. Cooke, R. A.: Allergy in Theory and Practice. Philadelphia: Saun- 
ders, 1947, p. 169. 


— 


4 ‘ | 


THE REMOVAL OF SECRETIONS FROM THE 
NASAL ANTRUM. 


THE PART PLAYED BY PRESSURE WHEN IRRIGATING THE 
NASAL PASSAGE WITH WARM SALINE SOLUTION. 
A PHYSICAL HYPOTHESIS. 


J. J. CANTOR, B.S., 
Los Angeles, Calif. 


When a warm, saline solution is used to irrigate the nasal 
passage, mucus or pus will often appear with the emerging 
solution. An explanation now discarded is that the removal 
of secretions from the nasal antrum is due to the suction 
resulting from the passage of the fluid past the ostium. This, 
however, is not in keeping with the magnitude of the forces 
which are known to be present. 


The volume of solution used in irrigating the nasal passage 
and its velocity are not great enough to account for the degree 
of suction necessary to remove secretions from a cavity, such 
as an antrum; in fact, it can be demonstrated that it is impos- 
sible to remove mucus from a cavity with one opening in this 
manner.* 


An attempt will be made to demonstrate that, while the 
removal of secretions from the normal sinus by suction is 
impossible, it is possible to account for this removal by the 
presence of air pressure within the sinus. 


The experiments employed to prove this hypothesis are 
simple and can be repeated by anyone with the aid of a few 
glass test tubes, a Bunsen burner to form the tubes, and some 
viscous mucus or the white of an egg if the mucus is not 
available. 


NATURE OF THE EXPERIMENTS. 


Standard test tubes were formed to simulate diagram- 
matically the sinus and ostium. Two types of artificial sinus 
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were designed: The first, Fig. 1, represented the sinus (S) 
and the constricted ostium (O). Fig. 2 added a structure 
beyond the ostium to represent crudely a nasal passage (N). 


Other forms were tested, but these were the principal types 
used. 


In order to perform the experiments, it is first necessary 
to introduce the secretions (P) which are to be removed later 
from the cavity (S); however, it is practically impossible to 
force such a viscous mass into the cavity (S) through the 


small opening (O) without first removing some of the en- 
trapped air. This air must first be removed to make space 
for secretions. In fact, this is what occurs when we apply 


suction intermittently to an antrum in doing a Proetz dis- 
placement. 


| 
| 
Fig. 1. 
| 
Fig. 2. 8 
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For the purposes of this experiment, the removal of the air 
from the cavity (S) is accomplished in the following manner. 
The entrapped air is warmed by immersing the outside of 
the cavity (S) in warm water. This expands the air in the 
cavity (S) and part of this expanded air is forced out through 
the opening (O). If the opening (O) is now covered by or 
submerged in the mucus and the cavity (S) is allowed to cool, 
the contracting air within the cavity (S) will lower its inter- 
nal pressure and the external atmospheric pressure will force 
mucus (P) into the cavity (S). 


The assembly is now inverted with the opening (O) in a 
dependent position. This would be similar to the position 
used when a patient’s nasal passage is being irrigated. Now, 
holding the assembly with a pair of test tube tongs so that 
the warmth of the hands does not influence the results, the 
aperture (N) or (O) is placed in the path of a stream of cold 
water. (This is standard procedure followed when suction 
effects of this nature are desired.) Under these conditions, 
regardless of the volume of water used or its velocity, none 
of the mucus can be drawn from the cavity by this method. 


If, however, still maintaining the above mentioned position, 
a small flow of warm water (or even the warmth of the 
hand) is allowed to fall on the outside of the cavity (S), the 
mucus will be immediately forced out through the opening 
(O). When we study the forces involved, this removal of the 
secretions (P) can be accounted for only by the expansion 
of the air contained above these secretions. 


I feel that a parallel situation exists in the sinus when the 
nasal passage is irrigated with a warm saline solution. The 
air which is contained above the secretions in the sinus is 
warmed either by the actual convection of the heat through 
the sinus wall or by the warming of the blood supply, or 
possibly by both. As the air is warmed, it expands and, in 
expanding, exerts pressure upon the upper surface of the 
secretions (P). It is this pressure due to the expansion of 
the air above the secretions and not the suction at the ostium 
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which is responsible for the removal of the secretions from 
the sinus. 


Of course, the question immediately arises as to the neces- 
sity of irrigating the nose at all if the removal of the secre- 
tions depends upon the expansion of the entrapped air above 
the secretions. Why not use an infra-red lamp or hot, dry 
air ?? 


There are a number of reasons for the use of liquid rather 
than air. First, air in relation to water is a very poor con- 
ductor of heat. The ratio is 1 to 26.7 Second, the water has 
a softening action on any dry crusts which may be present in 
the nose, so that the surfaces are lubricated and offer less 
resistance to the removal of the secretions. Finally, as the 
tenacious string of mucus is forced out through the ostium 
by the expanding entrapped air, it is acted upon, in a purely 
mechanical manner, by the downward moving stream of saline 
solution. This mechanical action is similar to that which is 
produced when the patient is finally asked to blow his nose 
gently at the completion of the treatment. 


In order to obtain quantitative values on the increase in 
pressure within the sinus when the entrapped air was warmed, 
Charles’ Law of Gases, “...for all gases at constant voi- 
ume, pressure is proportional to the absolute temperature,” 

TF 
PT: 
was applied. 

If we take 760 mm. hg. as the atmospheric pressure within 
the antrum at the time of the experiment and make the cal- 
culations on the basis of an increase of 1° C. we have 


760 273437 


X 273438 
X = 762.45 millimeters of mercury 


pressure for the increase of 1° C. in temperature. This 2.45 
mm. hg. increase would be the equivalent to a column of water 
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32.1 mm. This is sufficient to force the mucus out through 
the ostium, where it would be acted upon by the downward 
moving saline solution and the pull of its own weight. Also, 
it is reasonable to suppose that, where a saline solution of 
105° F. (41° C.) is used, instead of the temperature of the 
air entrapped within the antrum being raised only 1° C., it 
will probably be raised 2, 3 or even 4° C. The pressure within 
the antrum under these conditions would be correspondingly 
increased many times that shown in the above calculations. 


It would also follow that, if a sinus having an entrapped 
air pocket can be emptied by increasing the pressure within 
the air pocket, the same end-result would follow if we de- 
creased the external pressure (at the same time not varying 
the temperature). Under these conditions the entrapped air 
would expand and displace the secretions through the ostium. 


Confirmation of this can be obtained from men in the avia- 
tion service. I am informed* that when an aviation student 
with an infected sinus is sent “up” in a decompression cham- 
ber, secretions can be seen to pour from the nose. 


While the above speculations are interesting, they cannot 
be applied to an antrum which is completely filled with fluid 
and wherein there is no air pocket to expand and force out 
the fluid. Any hypothesis which depends upon the presence 
of a warm saline solution to remove the secretions in the first 
set of conditions must also be applicable to this new situation. 


For this situation it is possible to formulate a modification 
of the above hypothesis but one which still depends upon 


pressure within the antrum to explain the removal of the 
secretions. 


If we analyze what probably takes place in the walls of the 
sinus when a warm saline solution flows through the nose, we 
would find that: 1. the volume of blood is increased; 2. the 
individual vessels increase in diameter; and 3. the whole 
capillary bed becomes engorged and thickened. Since the 
antrum is a rigid, bony cavity, this thickening would result 
in decreasing the volume of the sinus.* 
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The following calculations were made in order to determine 
the amount this volume would be decreased. An “average” 
antrum having a capacity of 15 cc.‘ was used for these cal- 
culations. Since it is difficult, due to the irregular shape of 
the antrum, to obtain the surface area of the walls of such 
a cavity, it was, for the purposes of calculation, considered as 
a sphere. In actuality, the walls of such a 15 cc. cavity would 
be greater than indicated in the calculations given below: 


Calculation : 
Volume of a sphere = 4.189 R® 
15 = 4.189R* 
15 
R? = = 8.6 
4.189 
R — 1.53 


The area of the walls of a sphere having a volume of 15 cc. is 
Area = 12.53 r* 
12.53 1.5? 
Area equals 29 sq. cm. 


If we calculate the volume of the sinus which would be 
displaced if the vascular bed were thickened, let us say, 1/10, 
1/4, 1/2 and 1 mm., we would obtain in an antrum which 
had a volume of 15 cc. and an area of 29 sq. cm. the following 
decrease in volumes: For the 1/10, 29/100 cc., for the 1/4, 
72/100 ec., for the 1/2, 1.45 ec., and for the 1 mm. of thicken- 
ing, 2.9 cc. While I can think of no way of measuring the 
amount which the vascular bed would be thickened, I think 
that 0.5 mm. of thickening would not seem to be an unrea- 
sonable figure. Since this would result in a displacement of 
1.45 cc. of fluid, it might be the means of explaining the 
removal of secretions under conditions where the antrum is 
completely filled with fluid. 


From the above hypotheses, it may be logical to suppose 
that some theoretical basis may be found for them, and this 
theoretical basis might be confirmed by clinical observations. 


If the conclusions above should prove to be correct, then 
the best method of emptying secretions from a sinus would 
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be to wash through in the usual manner and obtain the first 
surge of secretions, then allow the patient to sit up for a short 
period, allowing the air in the sinus to cool and contract. 
The patient’s head would again be tilted forward and the air 
above the secretions again warmed and expanded, resulting 
in another surge of secretions. This could be repeated until 
all the secretions within the sinus are removed. For the want 
of a better term, we might call this method “the interrupted 
replacement method,” to distinguish it from the Proetz dis- 
placement method. 


SUMMARY, 


1. There is not sufficient suction produced when a warm 
saline solution is used to irrigate the nasal passage to account 
for the removal of secretions from the sinus. 


2. It can be theoretically demonstrated that, under the 
above conditions, it is the pressure exerted by the warmed 
and expanding air within the sinus which is responsible for 
forcing the secretions out of the sinus. 


3. If no basic fallacy be uncovered in the above reasoning, 
it would automatically follow that any nasal sinus meeting 
the following conditions, namely: rigid boundaries,’ a single, 
patent ostium which can be submerged by the secretions, and 
an air pocket entrapped above the secretions, can be partially 
emptied by warming and expanding the entrapped air above 
the secretions and the force exerted downward upon the sur- 
face of the secretions will drive the secretions out through 
the ostium, where they are washed downward and out by the 
movement of the saline solution. 


4. By increasing the blood supply and thickening the vas- 
cular walls of the sinus,’ part of the secretions in a com- 
pletely filled sinus may conceivably be forced out through the 
ostium. 


5. In the case of a partially filled sinus with an entrapped 
air pocket and a submerged ostium, part of the secretion can 
be removed by reducing the external air pressure, even though 
the temperature of the air pocket remains constant. 


| 
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CONTROL OF POST-TONSILLECTOMY AND 
POST-ADENOIDECTOMY HEMORRHAGE BY 
DOUBLE-STRENGTH POSTERIOR PITUITARY 
SOLUTION.* 


A Follow-up Note. - 
J. W. McLAuRIN, M.D., 
Baton Rouge, La. 


Although solution of posterior pituitary extract in double 
strength had apparently been used for more than 10 years in 
the treatment of hemorrhage following tonsillectomy or ade- 
noidectomy, its used had not been recorded in the literature 
until I called attention to it in 1944.1 I was careful to state in 
this communication that I was not describing an original 
method, but was merely recording a procedure which I had 
found time-saving and useful in my own practice. 


Up to the time of this report (June, 1944) I had used 
posterior pituitary extract in only 21 cases of postoperative 
hemorrhage. In all, bleeding had been promptly checked. 
Between June 1, 1944, and Sept. 1, 1948, I have used the 
method in 84 additional cases, in 82 of which it was promptly 
effective. In one of the two unsuccessful cases hemorrhage 
following adenoidectomy on the seventh postoperative day 
required a postnasal pack. In the other unsuccessful case 
hemorrhage following tonsillectomy on the ninth postoperative 
day required sponge-pressure for its control. 


The present method of administration is essentially the 
same as that reported in my first communication on this sub- 
ject. The solution of posterior pituitary extract used is twice 
the U. S. P. concentration. Administration is intramuscular 
and fractional. Adults received a total dosage of 15 minims 


*From the Division of Otolaryngology of the School of Medicine of Louisi- 
ana State University. 
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(1 ee.). The first two doses, of 5 minims (0.31 cc.) each, are 
given at 15-minute intervals. The third dose, given 15 minutes 
after the second, consists of the remainder of the 15 minims 
(1 ec. dose). The total dosage for children under six years of 
age is 12 minims (0.73 cc.). Each injection consists of 4 min- 
ims (0.24 cc.) and the interval between doses is 15 minutes. 


The single difference between the technique originally 
reported and that now in use is that any clot which may be 
present is now left undisturbed. It was formerly removed 
with ring forceps, but this has been found to be unnecessary, 
since it is promptly squeezed off as the constrictor effect of 
the drug comes into operation. 


Side reactions, as in the first series of cases, were limited 
in this series to occasional cases and took the form of abdomi- 
nal pain followed by an immediate bowel movement. In no 
instance did the pain continue after the bowels had moved. 


In the majority of the cases in this series bleeding occurred 
between the fifth and the eighth postoperative day. Fourteen 
patients bled on the fifth, and the same number on the eighth 
day. Seventeen bled on the seventh, and 20 bled on the sixth 
day. In the remaining 19, the time of onset was about equally 
distributed between the second and fourth and the ninth and 
twelfth postoperative days. 


One contraindication should be carefully observed in the 
use of posterior pituitary solution of double strength for the 
control of postoperative hemorrhage: It should not be em- 
ployed in patients with evident or suspected cardiac disease. 
The reason for this precaution is Goodman and Gilman’s? 
observation that solution of posterior pituitary of double the 
strength of the U. S. P. solution has a definite constrictor 
effect on the arterioles and capillaries and produces a definite 
decrease in the flow of blood in the coronary arteries; other- 
wise, its effect on the heart is variable. To administer it to 
a patient with any type of cardiac disease would obviously 
be taking an unnecessary risk. 


It is a matter of interest that 51 of the 84 cases in this 
series occurred after Singer® and Neivert* had pointed out 
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that the postoperative use of acetylsalicylic acid causes lower- 
ing of the prothrombin time, with resultant secondary hemor- 
rhage. Prothrombin time determinations in these 51 patients, 
all of whom had had acetylsalicylic acid for the relief of pain 
after tonsillectomy, were well within normal limits, the range 
(by the Quick method) being 85 to 100 per cent of normal. 
For this reason I continue to hold the opinion that in the 
great majority of cases, if gross technical errors do not fur- 
nish an obvious explanation, postadenoidectomy and _post- 


tonsillectomy bleeding is probably on the basis of secondary 
infection. 
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ABSCESS OF PTERYGOMAXILLARY SPACE 
FOLLOWING ACUTE SUPPURATIVE SINUSITIS. 
A CASE REPORT. 


WALTER P. WorK, M.D., 
San Francisco, Calif. 


A case of acute suppurative maxillary sinusitis following 
swimming, with extension of the infection into the pterygo- 
maxillary space, is being reported, first, since such a compli- 
cation of maxillary sinusitis is rare; second, because of the 
unusual clinical course of this case, and third, the patient has 
remained under observation for six years since recovery. It 
is well kuown that suppurative sinusitis following swimming 
may be complicated by osteomyelitis of the skull and facial 
bones, brain abscess, meningitis, thromboses of the dura 
sinuses, septicemia, cellulitis and soft tissue abscess, but little 
is reported regarding the complication that occurred in this 
patient. 


CASE REPORT. 


J. C., male, age 15, was admitted to the hospital on June 11, 1942, with 
the complaints of pain and swelling over the left side of the face. Five 
days before entering the hospital the patient had been swimming. Sev- 
eral hours later he noted a mild pain in the region of the left maxillary 
sinus. Two days before admission the pain had become more severe, and 
24 hours later a diffuse swelling and edema developed over the left side 
of the face, which was so marked that the left eye was closed. “he pain 
had increased in intensity. Although the patient had no definite chills, 
he had chilly sensations and fever. He stated that one year ago he had 
had a similar type of pain following swimming, but that it had cleared 
within six hours without further trouble. Allergic rhinitis had been 
present for many years. In 1935, tonsillectomy and adenoidectomy had 
been done. Ptosis of the left upper eyelid had persisted since infancy. 
The general systemic history was noncontributory to the present illness. 

Ear, nose and throat examination at the time of admission to the hos- 
pital showed the following: nasal septal deviation to the right; mucous 
membranes of the nose were allergic in appearance, but no pus or polyps 
were noted in either nasal chamber. There was intense tenderness over 
the left maxillary sinus with swelling extending along the inner canthus 
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of the left eye and both eyelids. The tonsils had been removed. The 
nasopharynx was clean. The rest of the ear. nose and throat examination, 
as well as the general physical and neurological examination, revealed 
nothing unusual. The patient’s temperature was 104.6° rectally. The 
results of the urine studies were normal. Blood studies showed a leuco- 


cytosis of 19,000, 85 per cent of these cells being polymorphonuclear 
neutrophiles. 


During the first 24 hours of hospitalization the patient was given 10 gm. 
of sulfadiazine orally, hot packs to the face and symptomatic care. The 
pain, tenderness and swelling of the face became more pronounced. 
Stiffness of the neck developed, as did increased knee jerks. On the day 
after admission, 3 gm. of sodium sulfadiazine were given intravenously 
because of nausea and vomiting. The temperature continued to be 104.8° 
rectally. Further, on the second day of hospitalization the swelling of 
the face, as well as the edema along the eyelids and the angular vein, 
increased and the stiffness of the neck became more pronounced. Babin- 
sky and Kernig signs developed, the former on the right side only. The 
skin of the left side of the face showed areas of hyperesthesia and of 
decreased sensation. Trismus developed. Funduscopic examination of 
the left eye showed engorgement of the retinal veins, but no papilledema. 
Diplopia was present. Since nausea and vomiting continued, the patient 
received intravenous fluid. Five gm. more of sodium sulfadiazine were 
given intravenously during the morning of the same day and soon after 
this administration the patient voided bright red-colored urine which, 
upon microscopic examination, revealed the presence of blood. At this 
time the temperature rose to 105° rectally. A blood culture was prepared 
which was subsequently reported as showing no growth. Sulfadiazine 
was discontinued. On the third day the patient appeared somewhat bet- 
ter, and the neurological signs had partially subsided. A cervical adenitis 
along the internal jugular vein was noted. The urine showed microscopic 
blood. About 5 p. m. on this day, a soft tissue swelling appeared rather 
suddenly directly over the hard palate medial to the left upper molar 
teeth. This area was incised and d:ained and about 4 cc. of thick, yellow 
pus were obtained, which showed streptococci with alpha hemolysis and 
a few staphylococci upon culture. On the fourth day the patient’s tem- 
perature was 100.6° rectally. There was less edema of the face and less 
stiffness of the neck. X-rays showed a fluid level in the left maxillary 
sinus with a clouding of the left ethmoid cells. 


On the fifth day the patient showed further improvement, but stated 
that he noted a swelling in the vestibule of the mouth, lateral and above 
the left upper molar teeth. Palpation of this area demonstrated swell- 
ing, tenderness and fluctuation over the tuberosity of the maxilla. An 
abscess was incised and drained superior and lateral to the left upper 
molar teeth, releasing about 30 cc. of pus. At the time of incision and 
drainage, bare bone could be palpated with a probe over the tuberosity 
of the maxilla and over the posterior wall of the maxillary sinus. A 
Penrose drain was placed deep in the pterygomaxillary space. Since it 
was suspected that the patient kad an osteomyelitis of the posterior wall 
of the maxillary sinus, sulfathiazole was started; however, after 2 gm. of 
this drug a generalized maculopapular rash developed and, because of 
this, the drug was discontinued. By the seventh day the patient had 
improved so that the neurological signs and the swelling over the face 
and the cervical adenitis had disappeared. The trismus improved. X-rays 
were taken after injection of lipiodol into the incision and drainage 
wound over the tuberosity of the maxilla which showed that the lipiodol 
gravitated through the posterior wall of the maxillary sinus into the 
narrowed lumen of the maxillary sinus and passed through the natural 
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ostium into the nose (see Fig. 1). The Penrose drain was left within the 
pterygomaxillary space for a period of nine days. Each time the Penrose 
drain was changed, bare bone could be palpated over the tuberosity of 
the maxilla, although a fistula into the maxillary sinus could not. The 
engorgement of the veins of the fundi cleared. The temperature became 
normal and blood and urine were within normal limits. During the next 
few days the patient improved so that he was discharged from the hos- 


Fig. 1. X-ray was taken June 22, 1942, following injection of lipiodol into 
the abscess cavity of the pterygomaxillary space with a catheter. The 
ye © gravitated through an opening in the posterior maxillary sinus wall 


nto the narrowed lumen of the sinus and through the natural ostium into 
the nasal chamber. 


pital on the sixteenth day. The incision and drainage wounds healed 


slowly. X-rays of the paranasal sinuses in October of 1942 demonstrated 
them to be normal (see Fig. 2). 


The patient was seen again for check-up examination in February, 
1948. At this time he stated that while in the Navy he had had scarlet 
fever, but had convalesced from this satisfactorily. He further stated 
that he had no trouble with his sinuses and that, as far as he knew, he 
had no symptoms suggesting suppurative sinus disease. Symptoms of 
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allergic rhinitis had persisted. Examination of the nose at this time 
showed a septal deviation to the right. The mucous membrane of the 
nose again appeared allergic. No pus or polyps were seen in either nasal 
chamber. The sinuses were clear upon transiilumination. The left pos- 
terior choana was partially filled with a boggy allergic tissue of the 
inferior turbinate. The incision and drainage areas, one medially to the 
left upper molar teeth over the hard palate and the other lateral to the 
left upper molar teeth, were healed and nontender. The results of the 


Fig. 2. This X-ray was taken Oct. 16, 1942. Note the partial clearing of 
the lett maxillary sinus. The rounded densities inferiorly are no doubt the 
result of allergic changes of the mucous membrane. 


rest of the ear, nose and throat examination were normal. A stained 
specimen of nasal secretions showed a four plus eosinophilia. The status 


of the paranasal sinuses is demonstrated by X-rays taken in February, 
1948 (see Fig. 3). 


COMMENT. 
This case illustrates one of the rare complications of acute 
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maxillary sinusitis following swimming. The number of neu- 
rological signs presented by this patient can be explained by 
thrombophlebitic processes within the veins and plexuses of 
the pterygomaxillary space and their ramifications. The 


Fig. 3. This X-ray was taken in February, 1948. The mucous membrane 
thickenings of the maxillary sinuses may be considered allergic in nature 
and are compatible with the patient’s clinical examination. 


thrombophlebitis of the perforating veins of the posterior wall 
of the maxillary sinus undoubtedly preceded the release of 
pus from the maxillary sinus. If this is true, then one can only 
postulate as to whether the pus was released from the maxil- 
lary sinus through a dehiscence in the wall or through an 
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area of wall necrosed by osteomyelitis. There is ample evi- 
dence that a hole in the posterior wall of the maxillary sinus 
did exist, for lipiodol gravitated from the incision and drain- 
age wound through the maxillary sinus into the nose via the 
natural ostium. Apparently, at first, the pus traveled laterally 
beneath the periosteum overlying the tuberosity of the maxilla 
and passed over the gingival margin posterior to the left 
upper second molar tooth (the third molar being unerupted) 
and presented over the hard palate where the first incision 
and drainage was done. The main mass of pus remained in 
the pterygomaxillary space and was released at the second 
incision and drainage. It is believed that the patient did not 
have an abscess of the masticator space and that trismus 
developed because of the close proximity of the infection to 
this region. The hyperesthetic and numb areas of the face 
could have been due to pressure near the maxillary division of 
the Vth cranial nerve as this division leaves the foramen 
rotundum deep in the apex of the pterygomaxillary space. 
The diplopia was probably the result of local edema and swell- 
ing of the orbital tissues in the region of the orbital fissures. 
Due to the untoward manifestations produced by the sulfa 
drugs, they were discontinued early in the patient’s illness. It 
is debatable whether the patient received sufficient quantities 
of these drugs to alter the course of the infection. X-ray fol- 
low-up studies show no residual suppurative disease of the left 
maxillary sinus, but as noted in Fig. 3 there is a soft tissue 
swelling along the medial wall of the left maxillary sinus 


which is interpreted as allergic thickening of the mucous 
membrane. 


Summary: A case showing an unusual complication of acute 
suppurative maxillary sinusitis following swimming is pre- 
sented. The results obtained emphasize the value of the con- 
servative type of treatment this patient received; namely, 
incisions and drainage of the soft tissues only. The various 
concomitant signs and symptoms of abscess of the pterygo- 
‘maxillary space are well illustrated in this case. 


384 Post Street. 


FOREIGN BODY IN THE POSTNASAL SPACE. 
REPORT OF A CASE.*+ 
MARVIN W. SIMMONS, M.D., and RoBert B. Lewy, M.D., 
Chicago, Ill. 


Foreign body localization within the head is a challenge 
often complicated by failure. This case is believed to be of 
interest because of the bizarre findings and the unusual loca- 


tion of a foreign body. The eventual solution to the problem 
was a surprise. 


CASE HISTORY. 


J. C. F., a 34-year-old white male, World War II veteran, was admitted 
to Veterans’ Administration Hospital, Hines, Ill., on April 13, 1948. His 
complaints on admission included shooting pain on the right side of his 
head, at times intolerable, marked postnasal discharge, which at times 
“ was bloody, pain and numbness of the right side of the lower jaw, and 
pain in his right arm; upon awakening in the morning, the postnasal 
discharge was so profuse that gagging was present, followed by vomiting. 
Occasionally the postnasal discharge awakened him from his sleep. 


Patient was entirely free of any symptoms previous to September, 
1945. At that time, while awaiting redeployment to the United States in 
a camp near Marseille, France, he was injured by a stray bullet. From 
this camp a number of German prisoners were attempting to escape and 
were fired upon by American guards. Patient was lying on his back in 
his tent with his arms clasped behind his head. One of the bullets pierced 
the tent wall and entered the right axilla of the patient, emerging 
through his right shoulder and re-entering the neck below the angle of 
the right jaw and lodging within the skull. Immediately the patient 
noted blindness in his left eye. While being taken to the hospital, he lost 
consciousness, and states he was unable to recall any events for a period 
of three days. X-rays were taken of the skul. and a foreign body noted 
within. An attempt at removal of the foreign body was made through 
the point of entry near the angle of the right jaw. This was unsuccessful. 
He was discharged from the overseas hospital after 10 days and returned 
to the States, being hospitalized at an Army General Hospital for one 
month. He was re-examined and X-rays were taken, but no operative 
procedures were attempted. He was discharged from the army with com- 
plaints of shooting pains from the right side of his head and also a 


*From the Department of Otolaryngology, University of Illincis College 
of Medicine, and the Vetérans’ Administration Hospital, Hines, Ill. 

{Published with the permission of the Chief Medical Director, Department 
of Medicine and Surgery, Veterans’ Administration, who assumes no respon- 
pom am J for the opinions expressed and the conclusions drawn by the 
authors. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Aug. 15, 1948. 
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marked postnasal discharge. Following his discharge in March, 1946, he 
had little change in his condition until January, 1948, when the pains 
@ecame more frequent and intolerable and the postnasal discharge mark- 
edly increased, with gagging and vomiting. 


Physical examination revealed a well nourished, well developed, white 


Fig. 1. Area of entry of bullet in right axilla. 


male who did not appear acutely or chronically ill. His height was five 
feet, nine inches, and his weight 200 pounds. Two healed scars of the 
right axilla were each one-half inch in length (see Fig. 1). There were 
additional healed scars on the shoulder anterior to the right clavicle at 
the junction of the distal third and proximal two-thirds of the clavicle 
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(see Fig. 2). There was reduction of strength of grip of the right hand 
and weakness of muscles supplied by the ulnar and median nerves. > 
large, well healed, irregular scar “us over the area of the right stern 

cleidomastoid muscle below the angle of the jaw. There was loss of 
sensation of the area over the right mandibular ramus and body. The left 


Fig. 2. Healed scars visible on right shoulder and right side of neck. 


eye was totally blind, with no light perception. The left pupil was larger 
than the right. The right pupil reacted directly to the light and the left 
reacted only consensually to light; they both reacted consensually to 
accommodation. There was a left conversion squint of 50 are degrees. 
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Tactile tension was normal for both eyes. The right fundus was negative 
and the left demonstrated a small disc with a white periphery. There 
was a paresis of the left lateral rectus muscle (see Fig. 3). Examination 
of the external ears was normal. The Weber test lateralized to the left 
and the Rinne test was negative on the right, positive on the left. The 
septum was markedly deviated to the right, with obstruction to the air- 
way. Buccal mucosa and tongue were normal. Tonsils were absent. At 
time of admission, the examining doctor thought that a hard, firm, round 
mass could be palpated submucosally on the posterior epipharyngeal wall 
to the right of the midline. 


Fig. 3. Patient demonstrating paresis of left lateral rectus muscle. 


Audiograms demonstrated conduction deafness of the right ear, an 
average of 30 db loss; left ear hearing was normal. 

X-rays of the skull and paranasal sinuses demonstrated an old fracture 
of the midportion of the ramus of the right mandible. There was mod- 
erate thickening of the mucous membrane of the right maxillary sinus. 
A 3.5 x 1 cm. bullet was described as lying in the right epipharynx, 
posterior to the right maxillary sinus to the right of the midline (see 
Figs. 4 and 5). 

On April 27, 1948, under general anesthesia, at Veterans’ Administration 
Hospital, Hines, Ill., an attempt to remove the bullet was made. A self- 
retaining mouth gag was in place and the surgeon discovered a hard, 
rounded eievation palpable in the posterior nasopharynx above the soft 
palate. A small, transverse incision was made through the pharyngeal 
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mucosa and the muscles separated over the elevation. Using a periosteal 
elevator, the tissue was further separated from the elevation. With a 
Kocher forceps, attempts to grasp the hard, rounded elevation were 
unsuccessful. After further widening of the incision, it was determined 
that this was a cervical vertebral body. Using the finger to explore fur- 
ther, another hard object was believed to be palpated in the posterior 
choana on the right, which appeared to be deeply embedded in soft tissue 


Fig. 4. Location of bullet on lateral X-ray of skull. Lipiodol in right 
maxillary sinus. 


and inaccessible from the oral approach. No further attempt was made 
to remove the bullet at that time. 


The patient was then presented before an otolaryngological seminar, 
and a detailed discussion developed as to the best approach for removal 
of the bullet. Consensus of opinion was that the bullet could best be 
reached by way of a right transantral approach; however, the patient 
decided that he desired a leave of absence to see how he got along at 
home. He requested, nevertheless, a submucous resection to be per- 
formed. This was done on May 14, 1948, as it was needed for an adequate 
airway. During the procedure, after separation of the mucosa over the 
rostrum of the sphenoid to the right of the ala of the vomer bone, a 
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large gray object was visible. This was grasped with forceps and easily 
removed between the mucosal flaps through the incision. It was a 30 
calibre bullet (see Fig. 6). 


Following the removal, patient noted in a few days marked diminution 
in the amount of postnasal discharge. In addition there was gradual 


Fig. 5. Anterior-posterior view of skull with bullet in place. Postopera- 
tive X-rays fail to demonstrate the bullet. 


diminution in the amount of pain patient experienced in the right side 
of his head and jaw. His morning gagging disappeared entirely and he 
had no more vomiting. He still complained of his right arm and was 


transferred to a peripheral-vascular ward where further treatment was 
done. 


SUMMARY. 


An interesting case is presented of a 30 calibre bullet which 
entered the right axilla of the patient, emerging through the 
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right shoulder and re-entering at the right angle of the jaw, 
fracturing the mandible, causing blindness of the left eye, 
with paresis of the left external rectus muscle, lodging against 
the rostrum of the sphenoid bone to the right of the midline. 
He had symptoms of postnasal discharge and pain due to the 
irritation of the foreign body. Attempts under general anes- 


Fig. 6. Thirty calibre builet removed from postnasal space. 


thesia to remove the bullet were unsuccessful. A submucous 
resection was performed with another purpose in view, which 
revealed the true position. Following removal of the bullet, 
patient noted gradual decrease in severity of his symptoms 
aside from his blindness and lateral rectus muscle paresis, 
until at the present he is fairly well free from complaints 
about the head. 


Search of the literature has not revealed similar cases. 
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Doctor, Did You Know This? 


Your patients often tell us about you: some are full of praise; others 


are bitter. 
Ear Troubles 

The persons we come in contact with have ear troubles in the f il ital deaf- 
ness, or partial or total loss of hearing. When we meet or hear from them, you have 
diagnosed the deafness, and sometimes you have also told them that the handicap could 
be overcome to a large extent. All those who have been told where to go for information 
are grateful to their physicians. 

Do Your Ears Burn? 

Are you being praised or blamed? Have you given your patients educational infor- 

mation? 


A Center for Educational Information 


The Volta Bureau, founded in 1887 by Alexander Graham Bell, offers these and other 
services: 


Free advice as to the education of deaf and hard of hearing children 
Pamphlets on the home training of young children 

Pamphlets about hearing aids and what to expect of them 

The best lip reading text books 


The Volta Review, a magazine with an international circulation, dealing with the sorial 
and educational problems of deafness. 


A sample copy of the magazine will be sent to you on request 
Also ask for lists of pamphlets 


Thank you, Doctor! 


THE VOLTA BUREAU 


1537 35th Street, N.W., Washington 7, D. C. 


EYELID DERMATITIS Now ... for the first time . . 

allergenic nail polish. In clinical tests found SA 
One of the most common symptoms of for 98°, of allergic women who could use no other 
nail polish allergy. Symptoms may also polish ‘tried. 7 jewel-tone shades oe your allergic 
appear on other parts of. face and body. patients. Write for clinical resume 


AR-EX COSMETICS, 


INC., 1036 W VAN BUREN ST..CHICAGO 7, ILL. | 


CHANGE OF SUBSCRIPTION PRICE 


We regret that due to the increased cost of publication we 
find it necessary to increase the price of THE LARYNGO- 
SCOPE to $7.00 per annum. This new price to become 
effective as of January 1, 1949. Subscriptions to foreign 
countries will be $7.70 and these to Canada $7.40 


THE LARYNGOSCOPE 
640 South Kingshighway St. Louis 10, Mo., U. S. A. 


Kindly mention Tut Laryncoscore when communicating with advertisers. 
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Central Institute for the Deaf 


NATIONAL RESIDENTIAL AND DAY SCHOOL 
FOR THE DEAF AND DEFECTIVES IN SPEECH 


Approved by Advisory Council of Foremost Ear Specialists and Educators 


New fire-proof buildings beautifully located opposite Forest Park. Modern Dormitories 
and Equipment. Best home environments. Pupils constantly in care of teachers or 
experienced supervisors. 


ORAL SCHOOL FOR DEAF CHILDREN 


C. |. D. offers all advantages of exclusively Speech Training and expert medical 
supervision for both Resident and Day Pupils. 
Nursery School (2 years of age) through the Elementary Grades. 


ACOUSTIC TRAINING FOR CHILDREN WITH RESIDUAL HEARING 


Salvaging of Residual Hearing is a specialty of C. Il. D. The Acoustic Method was 
created here. Group and Individual hearing aids used for class Instruction at all 
grade levels. 


LIP-READING INSTRUCTION 


Private and Clacs Instruction for Hard-of-Hearing Adults and Children. 
Conversational Classes for advanced pupils. Speech conservation stressed. 


CORRECTION OF SPEECH DEFECTS 


Private and Class Instruction for children with normal hearing and delayed spéech or 
defective speeck. 
Resident and Day Pupils (2 years of age through Elementary Graues). 
Private Instruction for Adults. 
Correction of Imperfect Phonation, Imperfect Articulation, Aphasia, Stuttering. 


TEACHERS TRAINING COLLEGE 


Twe years of Training following a professional curriculum for applicants with adequate 

college qualifications. Graduates qualify for degrees of Bachelor of Science in Education 

or Master of Science in Education from Washington University. Graduates prepared to 
teach both the deaf and speech defective. 


Dr. Max A. Gotpstrin, Founder - Muss M. Connery, Principal Emerntus 
For further information address 
Dr. HELEN SCHICK LANE, Principal 


818 S. KINGSHIGHWAY 10, ST. LOUIS, MO. 
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